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(54) Recording/reproduction device and method for digital broadcasting 



(57) A recording/reproduction device is provided 
wherein service content having interactivity can be re- 
stored even when recorded. In recording mode, a trans- 
port stream from a receiving device 34 is received and 
a conversion device 36 converts this to a packet-multi- 
plexed stream in a condition suitable for recording, 
which is then output as a converted stream. The con- 
version device 36 selects packets relating to a desired 
service from the transport stream and, of these packets, 
selects only packets needed for reproduction and uses 
these to generate a converted stream. A recording de- 
vice 38 records this converted stream on a recording 



medium 44. In reproduction mode, the converted stream 
from recording medium 44 is read by means of a reading 
device 42 and supplied to a restoration device 40. Res- 
toration device 40, in accordance with the content of this 
converted stream, restores and outputs a service con- 
tent signal (for example a composite signal such as NT- 
SC). A video/image output device 46 receives this serv- 
ice content signal and outputs video/images. These are 
recorded, still in packetized condition. Consequently, 
since recording can be achieved including the control 
data, recording/reproduction can be formed without im- 
pairing the functionality of the satellite broadcast provid- 
ed by the control data. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] The entire disclosure of Japanese patent ap- s 
plication number Hei 11-133419 filed on 24th Decem- 
ber, 1998 including specification, claims, drawings and 
summary is incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a recording/ 
reproduction device for digital broadcasting. 

2. Description of the Related Art 

[0003] Recording/reproduction devices for recording 
analogue TV broadcasts record a received NTSC sig- 
nal. In the case of recording satellite digital transmis- 
sions also, conventional recording/reproduction devices 
recording an NTSC signal were employed. Specifically, 
they recorded the NTSC signal obtained by decoding 
and conversion performed by an STB (set-top box) for 
satellite digital broadcast reception. 
[0004] However, this prior art technique had the prob- 
lem that since recording of an NTSC signal was em- 
ployed, it could not be implemented in reproduction of 
services provided by digital broadcasting. 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide 
a recording/reproduction device and method etc. where- 
by recording/reproduction can be performed that solves 
the problem described above and makes use of the 
characteristics of digital broadcasting. 
[0006] In a recording/reproduction device and a re- 
cording/reproduction method for digital broadcasts of 
according to the present invention a transport stream is 
received in which a plurality of services are packet-mul- 
tiplexed; packets relating to a desired service are select- 
ed from the received transport stream to form a convert- 
ed stream; this converted stream is recorded on a re- 
cording medium; the converted stream that is recorded 
on the recording medium is read; and this converted 
stream is received and used to reproduce and output 
service content. 

[0007] Since recording is effected in a packet-multi- 
plexed condition, the same functionality as on reception 
can be reproduced on reproduction. Also, since only 
packets relating to the desired service are selected to 
form the converted stream and recorded, the recording 
capacity of the recording medium can be effectively uti- 
lized. 

[0008] In a recording for/reproduction device accord- 
ing to the present invention, the means for conversion 
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generates a converted stream by selecting, of packets 
relating to the desired service in the transport stream, 
an elementary stream and PAT and PMT packets. 
[0009] Consequently, since recording is effected with 
a converted stream being generated by selecting pack- 
ets that are necessary for reproduction, the recording 
capacity of the recording medium can be effectively uti- 
lized. 

[0010] With a recording/reproduction device accord- 
ing to the present invention, the means for conversion 
also supplies to the means for recording the environ- 
ment information when the converted stream is gener- 
ated and the means for recording records this on a re- 
cording medium as recording environment information 
together with the converted stream or as part of the con- 
verted stream; and the means for restoration compares 
the reproduction environment when the converted 
stream from the means for reading is reproduced with 
the recording environment information recorded on the 
recording medium, and alters the content of reproduc- 
tion control in accordance with differences of these two 
environments. 

[0011] Suitable reproduction can therefore be per- 
formed taking into account differences in the environ- 
ment on reproduction and on recording onto the record- 
ing medium. 

[0012] In a recording/reproduction device according 
to the present invention, the means for conversion sup- 
plies recording time information indicating the time at 
which recording was performed to the recording means 
as recording environment information; and the means 
for restoration compares reproduction time information 
indicating the time at which reproduction is performed 
with recording time information recorded on the record- 
ing medium and alters the content of reproduction con- 
trol in accordance with the difference of these two. 
[0013] Consequently, recording can be performed in 
suitable fashion taking into account the time difference 
between recording onto the recording medium and re- 
production. 

[0014] In a recording/reproduction device according 
to the present invention, the means for conversion ac- 
quires recording time information based on the TDT or 
PCR in the transport stream and supplies this to the 
means for recording. Since a TDT and PCR that were 
concurrently transmitted from the transmission end are 
taken as standard, recording of recording time informa- 
tion which is mutually common can be achieved at a plu- 
rality of recording/reproduction devices. 
[0015] In a recording/reproduction device according 
to the present invention, the means for conversion sup- 
plies to the means for recording; as recording environ- 
ment information, recording place information indicating 
the place where the recording was made; and the 
means for restoration compares the reproduction place 
information indicating the place where reproduction is 
being performed with the recording place information re- 
corded on the recording medium and alters the content 
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of reproduction control in accordance with differences 
of these two. 

[0016] Reproduction can therefore be performed in 
suitable manner taking into account spatial offset be- 
tween the recording onto the recording medium and re- s 
production. 

[0017] In a recording/reproduction device according 
to the present invention, the means for conversion sup- 
plies recording device information indicating the device 
with which recording was performed to the recording 10 
means as recording environment information; and the 
means for restoration compares reproduction device in- 
formation indicating the device with which reproduction 
is performed with recording device information recorded 
on the recording medium and alters the content of re- is 
production control in accordance with the difference of 
these two. 

[0018] Reproduction can therefore be performed in 
suitable manner taking into account differences of the 
recording device and a reproduction device. 20 
[0019] In a recording medium according to the 
present invention on which are recorded packet -multi- 
plexed data of PAT and PMT and an elementary stream 
of video or audio or video/audio selected from packets 
relating to a desired service in a transport stream, said 2S 
PMT is constituted by extracting from the PMT informa- 
tion in the transport stream only information associated 
with said elementary stream relating to the desired serv- 
ice. 

[0020] Consequently, since it is arranged for packets 30 
required on reproduction to be selected and recorded, 
the recording capacity of the recording medium can be 
effectively utilized. 

[0021] In a recording medium according to the 
present invention, on which are recorded packet-multi- 35 
plexed data, further, recording environment information 
is recorded in packet-multiplexed form. Consequently, 
reproduction control can be performed based on this re- 
cording environment, when this is generated from this 
recording medium, 40 
[0022] In a transmission device according to the 
present invention that transmits a transport stream in- 
cluding content data said transport stream includes in- 
structions or data for changing the reproduction control 
content by comparing recording environment informa- 45 
tion and reproduction environment information. 
[0023] Consequently, reproduction can be performed 
in suitable manner taking into account differences in re- 
cording onto the recording medium and the environment 
on reproduction at the receiving end, by also recording so 
these instructions or data on the recording medium. 
[0024] In a method of communication according to the 
present invention, at the receiving end, packets relating 
to a desired service are selected from the transport 
stream that is received and used to generate a convert- 55 
ed stream, which is recorded on a recording medium; 
the service content is restored in receiving mode, in ac- 
cordance with the transport stream that has been re- 
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ceived, or, in reproduction mode, in accordance with the 
converted stream that has been read from said record- 
ing medium; and, at the receiving end, the content that 
is output is altered depending on whether [the current 
mode] is reception mode or reproduction mode. 
[0025] Consequently, service content can be restored 
in an appropriate manner in reception mode and in re- 
production mode, respectively. 

[0026] In a reception for recording/for reproduction 
device according to the present invention, the means for 
restoration afters the control content in accordance with 
the reproduction environment on reproduction. Conse- 
quently, appropriate reproduction content can be real- 
ized in accordance with the reproduction environment. 
[0027] In a recording medium according to the 
present invention on which are recorded packet-multi- 
plexed data of PAT and PMT and an elementary stream 
of video or audio or video/audio selected from packets 
relating to a desired service in a transport stream where- 
in said PMT is constituted by extracting from the PMT 
information in the transport stream only information as- 
sociated with said elementary stream relating to the de- 
sired service, said packet-multiplexed data includes 
conditions or instructions applied only on reproduction 
or conditions or instructions that are not applied only on 
reproduction. 

[0028] Consequently, suitable service content can be 
reproduced in reproduction mode. 
[0029] According to the present invention, in a trans- 
mission device that transmits a transport stream includ- 
ing content data, said transport stream includes condi- 
tions or instructions applied only on reproduction or con- 
ditions or instructions that are not applied only on repro- 
duction. 

[0030] Consequently, at the receiving end, suitable 
service content can be reproduced on reproduction by 
also recording these instructions or conditions on the re- 
cording medium. 

[0031] In a transmission device according to the 
present invention that transmits a transport stream in- 
cluding content data, there is included a program script 
whose control content is different, depending on wheth- 
er said transport stream is of reception mode or repro- 
duction mode. 

[0032] Consequently, suitable service content can be 
obtained respectively in accordance with reception 
mode or reproduction mode, by also recording these in- 
structions or conditions on the recording medium at the 
reception end. 

[0033] In a reception/recording/reproduction device 
and method of. reception/recording/reproduction of the 
present invention, a packetized transport stream includ- 
ing interactive control data for realizing interactive ca- 
pability is received; a converted stream including inter- 
active control data is generated by selecting packets re- 
lating to a desired service from the received transport 
stream; the converted stream is recorded on a recording 
medium; the converted stream recorded on the record- 



15 



20 



25 



30 



35 



40 



45 



3 



BNSDCCID: <EP 1014732A2_I_> 



5 



EP 1 014 732 A2 



6 



ing medium is read; and a service content signal includ- 
ing images for control purposes is restored in reception 
mode by receiving the transport stream, and in repro- 
duction mode by receiving a converted stream that is 
read from the recording medium, and the content of the 
service content signal that is output is interactively al- 
tered in accordance with control input from an operator, 
based on interactive control data in this stream. 
[0034] Since recording is effected including also the 
interactive control data in the packet-multiplexed condi- 
tion, interactive functionality can be restored even on 
reproduction. Also, since the converted stream that is 
recorded is created by selecting only packets relating to 
the desired service, the recording capacity of the record- 
ing medium can be effectively utilized. 
[0035] In a device according to the present invention, 
in the transport stream, a plurality of mutually associated 
interactive control data form a group and this group is 
repetitively transmitted a plurality of times and the inter- 
active control data comprise data for displaying control 
buttons having a display condition of selected condition 
and unselected condition, and comprise link information 
of image data or display data associated with the control 
buttons. Consequently, interactive functionality can be 
realized even without recording on the device all of the 
plurality of interactive control data constituting the 
group. 

[0036] In a device according to the present invention, 
the means for conversion, at a time point when the serv- 
ice that is recorded is discontinued, generates a con- 
verted stream in which control data indicating disconti- 
nuity are inserted. Consequently, on reproduction, the 
point of discontinuity of the service can easily be discov- 
ered. 

[0037] I n a device according to the present invention, 
the means for restoration, when it discovers, from the 
converted stream that is read, control data indicating 
discontinuity, does not perform interactive processing 
based on navigation data recorded prior to the control 
data indicating this discontinuity. It is thereby possible 
to prevent inappropriate interactive processing from be- 
ing executed on reproduction. 

[0038] in a reception/recording/reproduction device 
and the reception/recording/reproduction method of 
claim 51 of the present invention, the environment on 
recording is recorded on the recording medium as re- 
cording environment information together with the con- 
verted stream or as part of the converted stream and, 
on reproduction, the reproduction environment when 
the converted stream that is read is reproduced and the 
recording environment information recorded on the re- 
cording medium are compared, and the content of the 
reproduction control is altered in accordance with the 
difference of these two environments. 
[0039] Consequently, suitable reproduction can be 
performed taking into account the difference of the en- 
vironment when reproduction is effected and when re- 
cording onto the recording medium. 



[0040] In a device according to the present invention, 
the means for restoration alters the content of reproduc- 
tion control in accordance with whether or not the con- 
tent of the service content signal that is output is inter- 
5 actively altered, based on the differences of said envi- 
ronments. Consequently, it can be arranged for interac- 
tive content not to be reproduced that is not required on 
reproduction. 

[0041] In a device according to the present invention, 

10 the means for restoration alters the content of reproduc- 
tion control by evaluating the difference of reproduction 
environment information and recording environment in- 
formation in accordance with a condition included in the 
interactive control data. It is thereby possible to restore 

is suitable service content during both reproduction and 
recording, taking into account differences of the record- 
ing environment and reproduction environment 
[0042] In a device according to the present invention, 
there is further provided means for communication for 

20 performing communication with the outside and the 
means for restoration determines whether or not com- 
munication is performed by this means for communica- 
tion in response to control input by an operator in ac- 
cordance with the difference of the reproduction envi- 

25 ronment and the recording environment. Consequently, 
it is possible to suitably determine whether communica- 
tion is to be performed with the outside during reproduc- 
tion by taking into account the difference of the repro- 
duction environment and recording environment. 

30 [0043] In a device according to the present invention, 
there isf urther provided a log recording unit that records 
log information of communication performed by the 
means for communication in response to control input 
by the operator, and, in the log information recording 

35 unit, there are also recorded data for distinguishing com- 
munication in the reproduction mode and communica- 
tion in the reception mode. Consequently, log informa- 
tion can be recorded and it is possible to identify whether 
this log information was logged under reception mode 

40 or under reproduction mode. 

[0044] In a device according to the present invention, 
said recording environment or reproduction environ- 
ment are respectively the recording time or reproduction 
time. Reproduction can therefore be performed in ap- 

45 propriate manner taking into consideration discrepancy 
of the time of recording onto the recording medium and 
the reproduction time. 

[0045] In a device according to the present invention, 
said recording environment or reproduction environ- 
so ment are respectively the recording time or reproduction 
time and the means for conversion acquires the record- 
ing time from the TDT or PCR in the transport stream 
and supplies this to the means for recording as record- 
ing time information. Since a TDT and PCR that were 
ss concurrently transmitted from the transmission end are 
taken as standard, recording time information which is 
mutually common can be recorded at a plurality of re- 
cording/reproduction devices. 
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[0046] In a device according to the present invention, 
said recording environment or reproduction environ- 
ment are respectively the recording time or reproduction 
time and there is further provided clock means that 
measures the current time, and the means for conver- $ 
sion acquires the recording time from the output of the 
clock means and supplies this to the means for record- 
ing as recording time information. 
[0047] Consequent V, when the reproduction time is 
acquired from the clock means of this device on repro- 
duction, even if the clock means shows discrepancy 
from the standard at time, the difference of the recording 
time and reproduction time can be acquired with preci- 
sion. 

[0048] In a device according to the present invention, 
said recording environment or reproduction environ- 
ment are respectively the place of recording or place of 
reproduction. Consequently, reproduction can be per- 
formed in suitable manner taking into account spatial 
offset of reproduction and recording onto the recording 
medium. 

[0049] In a device according to the present invention, 
said recording environment or reproduction environ- 
ment are respectively the device whereby recording was 
effected or the device whereby reproduction was effect- 
ed. Consequently, reproduction can be performed in 
suitable manner taking into account the difference of the 
device on which recording was effected and the device 
on which reproduction is effected. 
[0050] In a reception/recording/reproduction device 
according to the present invention, a converted stream 
including a program/script is recorded on a recording 
medium. Furthermore, it is arranged for the control con- 
tent to be different, depending on whether [the current 
mode] is reception mode or reproduction mode, even in 
the case where the same program/script was executed. 
Consequently, suitable service content can be obtained 
depending on whether the current mode is reception 
mode or reproduction mode. 

[0051] In a reception/recording/reproduction device 
according to the present invention, in reproduction 
mode, the current time point and the recording time point 
are compared and the content of control is arranged to 
be altered in accordance with this comparison. Conse- 
quently, suitable content can be reproduced in accord- 45 
ance with differences of the time point of reception and 
recording and of the current time point on reproduction. 
[0052] In a basic program recording medium accord- 
ing to the present invention wherein a basic program is 
recorded, a basic program is recorded such as to make &° 
the control unit perform processing such that the record- 
ing environment information and reproduction environ- 
ment read from the recording medium are compared 
and the control program or condition data included in 
interactive control data are interpreted and the control s$ 
content in respect of the decoder or signal generating 
circuit or both of these is altered in accordance with dif- 
ferences in said two environments. 



[0053] Consequently, suitable reproduction can be 
performed taking into account the difference of the en- 
vironment when effecting reproduction and recording 
onto the recording medium. 

[0054] In a basic program recording medium accord- 
ing to the present invention on which a basic program 
is recorded, a basic program is recorded for making the 
control unit perform processing whereby the control 
content is made different depending on whether the cur- 
rent mode is reception mode or reproduction mode, re- 
spectively, by interpreting intended portions contained 
in the program/script in which the result of execution is 
different depending on whether [the current model is re- 
ception mode or reproduction mode. 
[0055] Consequently, suitable reproduction can be 
performed taking into account difference of the environ- 
ment on recording onto the recording medium and on 
reproduction. 

[0056] In a recording medium according to the 
present invention on which are recorded packet-fnulti- 
plexed data of PAT and PMT and interactive control data 
and at least a selected elementary stream from packets 
relating to a desired service in a transport stream said 
PMT is constituted by extracting from all the PMT infor- 
mation in the transport stream only information associ- 
ated with said elementary stream relating to the desired 
service and said interactive control data constitutes a 
group of a plurality of interactive control data that are 
mutually associated, these groups being recorded in re- 
petitive fashion a plurality of times. 
[0057] Consequently, on reproduction, interactive 
functionality can be realized without recording on the de- 
vice all of the plurality of interactive control data consti- 
tuting the group. 

[0058] In a recording medium according to the 
present invention wherein is recorded a converted 
stream interactive control data included in this convert- 
ed stream generate image signals for control purposes 
which are supplied to a signal generating circuit jointly 
with a basic program or interpreted by said basic pro- 
gram and perform control such as at least to alter inter- 
active control data that is separated by the decoder un- 
der the control of control input from the operator, where- 
by processing is made to be performed to output from 
the signal generating circuit a service content signal 
having interactive capability. 

[0059] Consequently, even during reproduction, serv- 
ice content having interactive capability can be realized. 
[0060] In a recording medium according to the 
present invention, the interactive control data, jointly 
with said basic program or interpreted in said basic pro- 
gram, furthermore compares the recording environment 
information read from the recording medium and repro- 
duction environment, and performs processing such as 
to alter the control content in respect of the decoder or 
signal generating circuit, or both of these, based on the 
difference of said two environments. 
[0061] Suitable reproduction can therefore be per- 
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formed taking into account the difference of environ- 
ment on reproduction and recording to the recording 
medium. 

[0062] In a recording medium according to the 
present invention on which is recorded a converted 
stream, the program/script included in this converted 
stream performs control processing jointly with said ba- 
sic program or interpreted by said program : and said 
program/script includes a portion constituted so as to 
perform different control in reception mode and in repro- 
duction mode. 

[0063] Consequently, it is possible to perform suitable 
control in reception mode and in reproduction mode, re- 
spectively. 

[0064] In a transmission device and a method of 
transmission according to claim 53 of the present inven- 
tion, being a method of transmission wherein a transport 
stream including content data and interactive control da- 
ta for realizing interactive capability are transmitted in 
multiplexed fashion, said interactive control data consti- 
tutes a group of a plurality of mutually associated inter- 
active control data, these groups being repetitively 
transmitted a plurality of times and including in said in- 
teractive control data an instruction to alterthe process- 
ing content at the receiving end as a result of compari- 
son of the recording environment when recording was 
effected and the reproduction environment when repro- 
duction was effected. 

[0065] Consequently, reproduction can be performed 
in a suitable manner taking into account difference of 
the environments on recording and reproduction when 
recording and reproduction are performed at the receiv- 
ing end. 

[0066] A carrier wave according to the present inven- 
tion carries a transport stream including interactive con- 
trol data for realizing content and interactive capability, 
said interactive control data constituting a group of a plu- 
rality of interactive control data that are mutually asso- 
ciated, this group being transmitted in repetitive fashion 
a plurality of times, said interactive control data including 
an instruction to alter the processing content at the re- 
ceiving end on comparing the recording environment 
when recording was performed with the reproduction 
environment when reproduction is performed. 
[0067] Consequently, reproduction can be performed 
in an appropriate manner taking into account the differ- 
ence of environment on recording and reproduction 
when recording and reproduction are performed at the 
receiving end. 

[0068] In a carrier wave according to the present in- 
vention that carries a transport stream including content 
data and control data, the control data constitute a group 
of a plurality of mutually associated control data and 
these groups are repetitively transmitted a plurality of 
times, and the control data includes a portion whereby 
different control content is performed in reception mode 
and in reproduction mode. 

[0069] Consequently, suitable content can be provid- 



ed in reception mode and in reproduction mode respec- 
tively at the receiving end. 

[0070] In a method of communication according to the 
present invention in which, at the transmission end, a 

s transport stream including interactive control data for re- 
alizing interactive capability is transmitted; at the receiv- 
ing end, packets relating to a desired service are select- 
ed from the transport stream that is received and used 
to generate a converted stream including interactive 

io control data, which is recorded on a recording medium; 
the service content including images for control purpos- 
es is restored in receiving mode, in accordance with the 
transport stream that has been received, or, in repro- 
duction mode, in accordance with the converted stream 

15 that has been read from the recording medium and the 
content that is output is interactively altered in accord- 
ance with control input from the operator based on in- 
teractive control data in this stream; and instructions or 
data of different processing content are included in re- 

20 ceiving mode and reproduction mode in the interactive 
control data that is transmitted at the transmission end. 
[0071] Suitable service content can therefore be re- 
stored respectively in receiving mode and reproduction 
mode. 

2S [0072] in a transmission device according to the 
present invention that multiplexes and transmits a trans- 
port stream including interactive control data for realiz- 
ing content data and interactive capability, said interac- 
tive control data constitute a group of a plurality of inter- 
so active control data that are mutually associated, this 
group being transmitted in a repetitive fashion a plurality 
of times, and said interactive control data include in- 
structions or data of different processing content in re- 
ception mode and reproduction mode at the receiving 
35 end. 

[0073] Consequently, suitable service content can be 
restored respectively when received at the receiving 
end, and further when recorded and reproduced. 
[0074] In a reception/recording/reproduction device 

40 according to the present invention comprising: means 
for reception that receives a packetized transport 
stream including interactive control data for realizing an 
interactive capability; means for conversion that selects 
packets relating to a desired service from a received 

45 transport stream and generates a converted stream in- 
cluding interactive control data; means for recording that 
records a converted stream from the means for conver- 
sion on a recording medium; means for reading that 
reads a converted stream recorded on a recording me- 

50 dium; means for control handling that accepts a control 
input from an operator; and means for restoration that, 
in reception mode, receives a transport stream from the 
means for reception and that, in reproduction mode, re- 
ceives a converted stream from the means for reading, 

55 and that restores a service content signal including im- 
ages for control purposes and that interactively alters 
the content of the service content signal that is output 
in accordance with control input from the operator based 
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on interactive control data in this stream, said means for 
restoration alters the control content in accordance with 
the reproduction environment on reproduction. 
[0075] Suitable service content can therefore be re- 
stored depending on the reproduction environment 
[0076] I n a device according to the present invention, 
the means for restoration evaluates the reproduction en- 
vironment on reproduction in accordance with a condi- 
tion included in the interactive control data, and afters 
the control content in accordance with the reproduction 
environment. Consequently, suitable service content 
can be reproduced depending on the reproduction en- 
vironment when reproduction is performed. 
[0077] In a device according to the present invention, 
the means for restoration alters the content of the repro- 
duction control depending on whether or not the content 
that is output is interactively altered. It can therefore be 
arranged that interactive reproduction that is not re- 
quired on reproduction is not performed. 
[0078] A device according to the present invention fur- 
ther comprises means for communication for performing 
communication with the outside and the means for res- 
toration determines whether or not communication us- 
ing this means for communication is performed in re- 
sponse to control input of an operator, in accordance 
with the reproduction environment on reproduction. 
Whether or not to perform communication with the out- 
side can therefore be appropriately determined in ac- 
cordance with the reproduction environment on repro- 
duction. 

[0079] A device according to the present invention fur- 
ther comprises a log recording unit that records log in- 
formation of communication made by the means for 
communication in response to control input by an oper- 
ator wherein the log information recording unit records 
data identifying whether a communication is a commu- 
nication made in reproduction mode or a communication 
made in reception mode. The log information can there- 
fore be recorded and it is possible to identify whether 
this log information relates to reception mode or to re- 
production mode. 

[0080] In a recording medium according to the 
present invention on which are recorded packet-multi- 
plexed data, of packets relating to a desired service in 
a transport stream, packet-multiplexed data of at least 
a selected elementary stream, PAT, PMT and interactive 
control data are recorded, and said PMT is constituted 
by extracting from all the PMT in the transport stream 
only information associated with said elementary 
stream relating to the desired service, and, in said inter- 
active control data, a plurality of mutually associated in- 
teractive control data form a group, this group being re- 
petitively recorded a plurality of times, said interactive 
control data includes conditions or instructions applied 
only on reproduction or conditions or instructions that 
are not applied only on reproduction. 
[0081] Interactive functionality can therefore be real- 
ized on reproduction even if not all of the plurality of in- 



teractive control data forming the group are recorded on 
the device. Furthermore, suitable reproduction can be 
performed by means of a condition or instruction that is 
applied or is not applied only on reproduction. 

s [0082] In a recording medium according to the 
present invention wherein is recorded interactive control 
data for performing control jointly with a basic program 
or interpreted by said basic program in respect of a re- 
cording/reproduction device comprising: a conversion 

io circuit that selects packets relating to a desired service 
from a supplied transport stream and outputs these as 
a converted stream including interactive control data; a 
recording unit that records a converted stream from the 
conversion circuit on a recording medium together with 

75 recording environment information; a reading unit that 
reads a converted stream recorded on a recording me- 
dium; a decoder that separates and outputs an elemen- 
tary stream and interactive control data from the con- 
verted stream that is read; a signal generating circuit 

20 that receives the elementary stream from the decoder 
and instructions from a control unit and that generates 
a service content signal; a control unit that controls the 
operation of the decoder; a recording unit that records 
said basic program whereby the operation of the control 

2& unit is determined; and a control handling unit that ac- 
cepts a control input from the operator; said interactive 
control data, jointly with said basic program or interpret- 
ed by said basic program, generates an image signal 
for control purposes and supplies this to the signal gen- 

30 erating unit, whereby processing is made to be per- 
formed in which a service content signal having interac- 
tive capability is output from the signal generating circuit 
under control such that at least the interactive control 
data that are separated by the decoder are altered in 

35 accordance with control input from the operator, and 
said navigation program includes conditions or instruc- 
tions applied only on reproduction or conditions or in- 
structions that are not applied only on reproduction. 
[0083] Consequently, suitable reproduction can be 

40 performed in accordance with conditions or instructions 
that are applied or are not applied only on reproduction. 
[0084] In a carrier wave according to the present in- 
vention that carries a transport stream including inter- 
active control data for realizing content and interactive 

45 capability, said interactive control data constituting a 
group of a plurality of interactive control data that are 
mutually associated, this group being transmitted in re- 
petitive fashion a plurality of times, said interactive con- 
trol data includes in said interactive control data condi- 

so tions or instructions applied only on reproduction or con- 
ditions or instructions that are not applied only on repro- 
duction. 

[0085] Consequently, on reception or reproduction at 
the receiving end, interactive functionality can be real- 
55 jzed without recording all of the plurality of interactive 
control data constituting the group on the device. Fur- 
thermore, suitable reproduction can be performed by 
conditions or instructions that are applied or that are not 
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applied only on reproduction. 

[0086] In the present invention, the term "means for 
receiving" means means for receiving a transport 
stream and is not restricted to wireless transmission but 
is a concept including reception of wired transmissions. 
Tuner 34 of Figure 10 in the embodiment corresponds 
to this. 

[0087] The "means for conversion" means means for 
converting a transport stream to a converted transport 
stream. In the embodiment, for example decoder 50 of 
Figure 10, converted stream generating unit 62 and 
CPU 58 (in particular, steps S 24 and S 25) correspond 
to this. 

[0088] The "converted stream" is a concept that des- 
ignates a stream obtained by subjecting the transport 
stream lor recording to any kind of processing and in- 
cludes not only the stream as finally recorded, but also 
an intermediately generated stream. For example, in the 
embodiment, it includes the stream selected for output 
from terminal 60a of transport decoder 50. 
[0089] The "means for recording' means means for 
recording on a recording medium. In the embodiment, 
recording/reading unit 66 corresponds to this. 
[0090] The "means lor reading" means means for 
reading from the recording medium. In the embodiment, 
the recording/reading unit 66 corresponds to this. 
[0091] The "means for restoration" means means that 
restores a service content based on a transport stream 
or converted stream. In the embodiment, for example, 
TS decoder 50 and CPU 58 (in particular, steps S 32 to 
S 36) correspond to this. 

[0092] The "recording time information" means infor- 
mation concerning the time when recording was made 
and is a concept including the time point, day, month, 
year, day of the week, and the distinction between work- 
ing days and holidays etc. It is furthermore a concept 
including combinations of these. 
[0093] "Elementary stream" means a stream obtained 
by packet izing video or audio, or both of these, consti- 
tuting service content. 

[0094] "Reproduction control" is a concept including 
control that is performed not just of reproduction itself 
but also in association with reproduction. For example, 
it includes control whereby communication is performed 
with the outside on reproduction. 
[0095] "Taking an instruction as the subject of execu- 
tion" is a concept including not just actually executing 
the instruction in question but also the case where the 
instruction is executed or is not executed depending on 
a condition. 

[0096] "Basic program" means a program for inter- 
preting other programs or data and executing these. 
[0097] "Recording medium on which a program is re- 
corded" means a recording medium such as ROM, 
RAM, a flexible disc, CD-ROM, memory card or hard 
disc on which a program is recorded. Also, it is a concept 
including communication media such as telephone cir- 
cuits or carrier channels. It is a concept including not 



merely recording media such as a hard disc connected 
to a CPU whereby the recorded program is directly ex- 
ecuted, but also recording media such as CD-ROMs on 
which is recorded a program that is executed after first 

s installing it on the hard disk etc. Also, "program" as re- 
ferred to herein means not just a program that is directly 
executable but also a program in source form, or a pro- 
gram that has been subjected to compression process- 
ing or an encrypted program etc. Also, the "navigation 

10 data" in the embodiment are included in the concept of 
"program". 

[0098] While the novel features of the invention are 
set forth in a general fashion, both as to organization 
and content, along with other objects and features there- 
is of from the following detailed description taken in con- 
junction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 [0099] 

Figure 1 is a view showing the transmission condi- 
tion of electromagnetic waves in satellite broadcast- 
ing; 

2$ 

Figure 2 is a view showing the layout of a transmis- 
sion device in satellite broadcasting; 

Figure 3 is a view showing a transport stream that 
30 is transmitted in satellite broadcasting; 

Figure 4 is a view showing the layout of packetized 
data; 

35 Figure 5 is a view showing the content of control 
data PMT 1 ; 

Figure 6 is a view showing that the content of control 
data PAT; 

40 

Figure 7 is a view showing the content of control 
data NIT; 

Figure 8 is a view showing a typical layout of a re- 
45 ception device; 

Figure 9 is a view showing the overall layout of a 
reception/recording/reproduction device according 
to a first embodiment; 

so 

Figure 10 is a block diagram of the case where the 
reception recording device of Figure 9 is implement- 
ed using a CPU; 

ss Figure 11 is a flow chart of a program in reception 
mode; 

Figure 1 2 is a flow chart of a program in recording 
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Figure 1 3 is a view showing a converted stream re- 
corded on a recording medium; 

5 

Figure 14 is a view showing the condition in which 
control data DIT is inserted; 

Figure 15 is a flowchart of a program in reproduc- 
tion mode; 10 

Figure 16 is a view showing the overall layout of a 
reception/recording/reproduction device according 
to a second embodiment; 

75 

Figure 17 is a flow chart of a program in recording 
mode; 

Figure 18 is a flow chart of a program in reproduc- 
tion mode; 

Figure 19 is a view showing the overall layout of a 
reception/recording/reproduction device according 
to a third embodiment; 

2S 

Figure 20 is a view showing a transport stream of a 
bilingual broadcast; 

Figure 21 is a flow chart of a program in reception 
mode; 3° 

Figure 22 is a flow chart of a program in recording 
mode; 

Figure 23 is a flow chart of a program in reproduc- 3S 
tion mode; 

Figure 24 is a view showing a transport stream ac- 
cording to a fourth embodiment; 

40 

Figure 25 is a view showing of the content of control 
data PMT 1; 



Figure 31 is a view showing a screen for tele-shop- 
ping for daily necessities displayed on a television 
set 46; 

Figure 32 is a view showing a screen for tele-shop- 
ping for daily necessities displayed on a television 
screen 46; 

Figure 33 is a view showing the overall layout of a 
reception/recording/reproduction device according 
to a fourth embodiment; 

Figure 34 is a view showing a hardware construc- 
tion in the case where the reception/recording/re- 
production device of Figure 33 is implemented us- 
ing a CPU; 

Figure 35 is a view showing details of AV decoder 

52; 

Figure 36 is a flow chart of a program in reception 
mode; 

Figure 37 is a flow chart of a program (base pro- 
gram) that interprets and executes navigation data; 

Figure 38 is a view showing the external appear- 
ance of a remote controller device 78; 

Figure 39 is a view showing the content of a com- 
munication log recorded in memory 60; 

Figure 40 is a flow chart of a program in recording 1 
mode; 

Figure 41 is a view showing the content of a con- 
version PMT; 

Figure 42 is a view showing the content of a con- 
version PAT; 



Figure 26 is a view showing the content of control 
data PAT; 4S 

Figure 27 is a view showing the content of naviga- 
tion data NVT 1 ; 

Figure 28 is a view showing content of navigation so 
data NVT 2; 

Figure 29 is a view showing a screen for tele-shop- 
ping for daily necessities displayed on a television 
set 46; 55 

Figure 30 is a view showing a screen for tele-shop- 
ping for daily necessities displayed on a television 



Figure 43 is a view showing in diagrammatic form 
a converted stream recorded on a recording medi- 
um; 

Figure 44 is a flow chart of a program in reproduc- 
tion mode; 

Figure 45 is a view showing the case of transmis- 
sion of a stationary image; 

Figure 46 is a view showing the content of naviga- 
tion data NVT 1 ; 

Figure 47 is a view showing the content of naviga- 
tion data NVT 2; 
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Figure 48 is a view showing the overall construction 
of a reception/recording/reproduction device ac- 
cording to a fifth embodiment; 

Figure 49 is a flow chart of a program in recording 
mode; 

Figure 50 is a view showing another example of a 
script of a handler definition table; 

Figure 51 is a view showing the content of naviga- 
tion data NVT 1; 

Figure 52 is a view showing the content of naviga- 
tion data NVT 2; and 

Figure 53 is a view showing the overall layout of a 
reception/recording/reproduction device according 
to a sixth embodiment. 

Figure 54 is a view showing navigation data NVT 1 
in HTML form in a seventh embodiment; 

Figure 55 is a view showing navigation data NVT 2 
in HTML form in a seventh embodiment; 

Figure 56 is a view showing the internal construc- 
tion of CPU 58; 

Figure 57 is a view showing the way in which time 
point is recorded in recording mode; 

Figure 58 is a view showing the way in which re- 
cording time point is acquired in reproduction mode; 
and 

Figure 59 is a block diagram of a reception/record- 
ing/reproduction device according to an eighth em- 
bodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Contents 

[0100] 

1. Outline of satellite broadcasting system 

1.1. Electromagnetic wave transmission condi- 
tions in satellite broadcast 
1 -2. Construction of transmission device 

1 .3. Construction of transport stream 

1 .4. Construction of reception device 

2. First embodiment 

2.1 . Reception/recording/reproduction device 



2.1.1 Overall construction of reception/record- 
ing/reproduction device 

2.1.2 Specific constructional example and op- 
eration of reception/recording/reproduction de- 

5 vice 

2.1.3 Other Embodiments 

3. Second embodiment 

10 3.1. Reception/recording/reproductbn device 

3.1.1 Overall construction of reception/re- 
cording/reproduction device 

3.1.2 Specific constructional example and 
is operation of reception/recording/reproduc- 
tion device 

3.1.3 Recording environment and repro- 
duction environment 

20 3.2. Other embodiments 

4. Third embodiment 

4.1. Reception/recording/reproduction device 

25 

4.1.1 Overall construction of reception/re- 
cording/reproduction device 

4.1.2 Specific constructional example and 
operation of reception/record ing/reproduc- 

30 tion device 

4.1.3 Other reproduction environments 
etc. 

4.2. Other embodiments 

35 

5. Fourth embodiment 

5.1. Outline of satellite broadcasting system 
having interactive capability 
40 5.2. Reception/recording/reproduction device 

5.2.1 Overall construction of reception/re- 
cording/reproduction device 

5.2.2 Specific constructional example and 
45 operation of reception/recording/reproduc- 
tion device 

5.2.3 Other embodiments 

6. Fifth embodiment 

so 

6.1 . Transmission device 

6.2. Reception/recording/reproduction device 

6.2.1 Overall construction of reception/re- 
£5 cording/reproduction device 

6.2.2 Specific constructional example and 
operation of reception/recording/rep reduc- 
tion device 
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6.2.3 Recording environment and repro- 
duction environment 



transport stream, in fact more services would be multi- 
plexed. 



6.3. Other embodiments 



1.2. Construction of the transmission device 



7. Sixth embodiment 

7. 1 . Transmission device 

7.2. Reception/recording/reproduction device 

7.2.1 Overall construction of reception/re- 
cording/reproduction device 

7.2.2 specific constructional example and 
operation of reception/recording/reproduc- 
tion device 

7.2.3 Reproduction environment 

8. Seventh embodiment 

9. Ninth embodiment 

10. Others 

[0101] A case where the present invention is applied 
to satellite broadcasting is described below. However, it 
could be applied to any system ol broadcasting in which 
transmission is effected in the form of packets, such as 
groundwave broadcasts or wired broadcasts such as 
cable television. Before describing the embodiments of 
the present invention, first of all, an outline description 
of satellite broadcasting systems will be given. 

1 . Outline of satellite broadcasting systems 

1.1. Electromagnetic wave transmission conditions in 
satellite broadcasting 

[0102] Figure 1 shows diagrammatically the broad- 
cast condition of electromagnetic waves in satellite 
broadcasting. Electromagnetic waves from a ground 
station 2 are transmitted towards the ground through 
satellite broadcast 4. A plurality of transport streams TS 
1 , TS 2, and TS 3 are transmitted from satellite broad- 
cast 4. Each of these transport streams is distinguished 
by frequency or plane of polarization etc. 
[01 03] In transport stream TS 1 a plurality of services 
(corresponding to the channels of groundwave broad- 
casting) SV 1 1 , S V 1 2, SV 1 3, and S V 1 4 are packetized 
and multiplexed by time division. Likewise, in transport 
stream TS 2 services SV 21 , SV 22, SV 23 and SV 24 
are multiplexed and in transport stream TS 3 services 
SV 31 , SV 32, SV 33 and SV 34 are multiplexed. In the 
transport stream, apart from the respective service 
screen data or voice data etc. there are also transmitted 
control data for indicating the program information, con- 
trol data indicating the current time, and control data re- 
quired by packetization etc. Although in Figure 1 only 
three transport streams are shown, in fact, more trans- 
port streams would be transmitted. Furthermore, al- 
though in Figure 1 four services are multiplexed on each 



[01 04] Figure 2 shows the construction of a transmis- 
sion device for generating and transmitting the above 
transport streams. Although this Figure shows only 
transport stream TS 1 : the other transport streams TS 
10 2 and TS 3 are also generated in the same way. 

[0105] The image/voice data ES 11 of service SV 11 
is compressed by encoder E 1 and supplied to multi- 
plexing unit 10. Likewise, the image/voice data ES 12 
of service SV 1 2 is compressed by encoder E 2 and sup- 
is plied to multiplexing unit 10, the image/voice data ES 
1 3 of service SV 1 3 is compressed by encoder E 3 and 
supplied to multiplexing unit 10, and the image/voice da- 
ta ES 14 of service SV 1 4 is compressed by encoder E 
4 and supplied to multiplexing unit 10. 
20 [0106] Control data generating unit 16 generates con- 
trol data for packet multiplexing, control data for indicat- 
ing program information, and control data indicating the 
current time etc. The control data for packet multiplexing 
is provided to ensure correct identification of the image/ 
25 voice data of the plurality of services which are pack- 
etized under time division. 

[0107] Multiplexing unit 10 converts the control data, 
compressed image/voice data ES 11 , ES 1 2, ES 1 3, and 
ES 14 into packets of fixed length under time division 

30 and outputs these as transport stream TS 1 . 

[0108] Scrambler 12 scrambles the output packets 
using a scrambling key supplied from scrambling key 
control unit 16. The scrambled transport stream TS 1 is 
demodulated in demodulating unit 14 and transmitted to 

35 the viewer through broadcasting satellite 4. 

[0109] The scrambling key employed in scrambler 12 
is encrypted in ECM generating unit 8 to produce ECM 
(entitlement control message) data. Specifically, ECM 
data is generated by further encrypting the key for de- 

40 coding scrambling. Packets including this ECM data are 
created by multiplexing unit 54. 

1.3. Construction ot the transport stream 

45 [0110] As shown in Figure 3, in the transport stream 
TS 1 generated by the transmission device of Figure 2, 
there are multiplexed video data ES(V) 1 and audio data 
ES (A) 1 of the service SV 11 ; video data ES (V) 2 and 
audio data ES (A) 2 of the service SV 12; video data ES 

so (V) 3 and audio data ES (A) 3 of the service SV 1 3; and 
video data ES (V) 4 and audio data ES (A) 4 of the serv- 
ice SV 14. 

[0111] Furthermore, control data NIT, PAT, PMT 1, 
PMT 2, PMT 3 and PMT 4 for packet multiplexing are 
ss also multiplexed. The multiplexed video/audio data of 
these services SV 1 1 , S V 1 2, S V 1 3, and S V 1 4 can be 
separated by means of these control data. 
[0112] Control data ECM 1 . ECM 2, ECM 3, and ECM 
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4 for the scrambling key, control data EIT 1 , EIT 2, EIT 
3, and EIT 4 for indicating program information, and con- 
trol data TDT for indicating the current time etc. are also 
multiplexed. Although not shown in the drawing, many 
other control data are also multiplexed. 
[0113] Packetization is performed as shown by the 
vertical line 18 of Figure 3. Specifically, packetization is 
performed in the order: control data NIT, PAT, PMT, EIT, 
TDT, ECM, video data ES (V), and audio data ES (A). 
When the packetization as far as audio data ES (A) 3 
has been completed, packetization of control data NIT 
and of the subsequent items is again repeated (see ver- 
tical line 18b). 

[0114] Figure 4 shows the basic construction of the 
packetized data. The control data and video/audio data 
are also converted into the form of packets having a data 
construction as shown in Figure 4. A packet ID (PID) is 
attached to the head of the packetized data. The packet 
ID is a code that is uniquely affixed to each packet to 
identify each packet. The content data is the packetized 
subject data (control data, video/audio data etc.). 
[01 1 5] Figure 5 shows the data content of control data 
PMT 1 for packet multiplexing. In PMT 1 there are given 
video data ES (V) 1 of service SV 11 , the packet ID of 
audio data ES (A) 1, and the packet ID of ECM 1 for 
descrambling these. In PMT 2, PMT 3, and PMT 4 there 
are likewise given packet I Ds relating to respective serv- 
ices SV 12, SV 13 and SV 14. 

[01 1 6] As shown in Figure 6, in the PAT there are like- 
wise given a packet ID of PMT 1 corresponding to serv- 
ice SV 1 1 , a packet ID of PMT 2 corresponding to service 
SV 12, a packet ID of PMT 3 corresponding to service 
SV 1 3, and a packet ID of PMT 4 corresponding to serv- 
ice SV 14. 

[0117] As shown in Figure 7, NIT describes for all the 
transport streams TS 1, TS 2, TS 3 a list of the trans- 
mission parameters such as frequency and plane of po- 
larization and the services which are multiplexed in the 
corresponding transport stream. It is thereby possible to 
identify the frequency of the transport stream onto which 
a specific service is multiplexed. 

1 .4 Construction of the receiving device 

[01 1 8] Figure 8 shows an outline of a receiving device. 
A transport stream is selected by tuner 22 and the 
scrambling is descrambled by scrambler 24, and video/ 
audio data ES relating to a desired service are separat- 
ed by transport decoder 26. Microprocessor (MPU) 28 
sends the ECM which it acquires to IC card 30 and re- 
ceives the scrambling key which is restored by IC card 
30. MPU 28 then sets this scrambling key in descram- 
bler 24. The video/audio data ES can thereby be de- 
scrambled. 

[0119] MPU 28 sets the packet ID of the video/audio 
data ES of the desired service in transport decoder 26. 
Transport decoder 26 thereby outputs the video/audio 
data ES of the service in question. Also, when the packet 



ID of the control data is set in transport decoder 26, the 
control data which is thereby separated is supplied to 
MPU 28. 

[0120] Assuming that a service SV 33 of transport 
s stream TS 3 is currently being received, the operation 
when an instruction to change over to a service SV 12 
of transport stream TS 1 is supplied to MPU 28 will be 
described below. First of all, MPU 28 gets the NIT by 
controlling the transport decoder (i.e. by setting the 
io packet ID of the control data NIT). It thereby ascertains 
that this NIT states that the service SV 12 which it is 
desired to receive is multiplexed on transport stream TS 
1 (see Figure 7). 

[0121] Next, it controls tuner 8 so as to receive trans- 
it port stream TS 1. Further, by controlling transport de- 
coder 26, it acquires the PAT and PMT 2 and is thereby 
able to obtain the packet ID of the video data ES (V) 2 
and audio data ES (A) 2 of the desired service SV 1 2, 
and to obtain the packet ID of their ECM. 
[0122] Next, the video data ES (V) 2 and audio data 
ES (A) 2 of the desired service SV 12 are output from 
transport decoder 26 by setting these packet IDs in 
transport decoder 26. In parallel with this, MPU 28 ac- 
quires the scrambling key by sending the ECM obtained 
from transport decoder 26 to IC card 30 and sets this in 
descrambler 24. Descrambled video data ES (V) 2 and 
audio data ES (A) 2 can thereby be obtained. Change- 
over of the received service is performed as described 
above. 

[0123] Also, when an instruction for program booking 
or to display program information is supplied to MPU 28, 
MPU 28 acquires an EIT by controlling transport decod- 
er 26. It then effects control such as to display the pro- 
gram information by using the EIT which it has acquired. 

2. First embodiment 

2.1 . Reception/recordinq/reproduction device 

2.1 .1 Overall construction of the reception/recording/ 
reproduction device 

[01 24] Figure 9 shows the overall construction of a re- 
ception/recording/reproduction device 32 according to 
an embodiment of the present invention. The electro- 
magnetic wave captured by antenna 20 is demodulated 
as a single transport stream by reception means 34. In 
reception mode, the transport stream from reception 
means 34 is supplied to restoration means 40. Restora- 
tion means 40 selects packets relating to the desired 
service from this transport stream and restores and out- 
puts the service content signal (for example, a compos- 
ite signal in the case of NTSC) in accordance with the 
content of the packet in question. Video/image output 
means 46 receives this service content signal and out- 
puts video/images. 

[0125] In recording mode, the transport stream from 
reception means 34 is supplied to conversion means 36. 
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Conversion means 36 converts this transport stream to 
a packet multiplexed stream in a condition suitable for 
recording and outputs this as a converted stream. Con- 
version means 36 generates a converted stream by se- 
lecting packets relating to the desired service from the 5 
transport stream and, of these packets, selecting the 
packets that are needed on reproduction. Recording 
means 38 records this converted stream on a recording 
medium 44. 

[0126] In reproduction mode, the converted stream is 10 
read from recording medium 44 by reading means 42. 
This converted stream that is thus read is supplied to 
restoration means 40. Restoration means 40, in accord- 
ance with the content of this converted stream, restores 
and outputs the service content signal (for example a is 
composite signal in the case of NTSC). Video/image 
output means 46 receives this service content signal 
and outputs video/images. 

[0127] In this embodiment, instead of recording the 
service content signal from restoration means 40, as in 20 
the prior art device, recording is effected directly in pack- 
et condition. Consequently, since the recording includes 
the control data, recording/reproduction can be per- 
formed using the control data without impairing the func- 
tion of the satellite broadcast. Also, since recording can 25 
be achieved in a condition with both video and audio 
digitally compressed, the capacity of the recording me- 
dium can be utilized in an effective manner. 
[01 28] Furthermore, since only packets relating to the 
desired service are selected from the transport stream 30 
and recorded, the capacity required for recording can 
be reduced. Furthermore, the capacity required for re- 
cording can be reduced since the packets required on 
reproduction are selected from the former packets and 
recorded. 35 

2.1 .2 Specific constructional example and operation of 
reception/recording/reproduction device 

[0129] Figure 10 shows a block diagram of the case 40 
where the reception/recording/reproduction device 32 
of Figure 9 is implemented using a CPU. This reception/ 
recording/reproduction device 320 comprises a recep- 
tion unit 68 and recording/reproduction unit 70. CPU 58 
exercises control over all units by means of a program *5 
stored in memory 60. 

[01 30] This device has three modes: reception mode, 
recording mode and reproduction mode. The operation 
of these respective modes is described below. 

so 

(1) Reception mode 

[0131] The program for the reception mode, which is 
recorded in memory 60, is indicated by a flow chart in 
Figure 11. 55 
[0132] Assuming that service SV 13 of the transport 
stream TS 1 is currently being received, the operation 
which is performed when an instruction to change over 



to service SV 11 of transport stream TS 1 is supplied to 
CPU 58 is described below. The instruction to CPU 58 
is supplied from a control panel or remote controller. 
Control input unit 54 shown in Figure 10 is a photode- 
tector unit that receives instructions from this control 
panel or remote controller. 

[0133] First of all, CPU 58 sets the packet ID of the 
PAT in a register (not shown) for separation of control 
data of transport decoder (TS decoder) 50. The packet 
ID of the PAT is determined in fixed manner as "0x00°. 
TS decoder 50 thereby records (step S 11) in memory 
60 the content of the PAT which is thus separated. This 
PAT contains a table of the services that are multiplexed 
on the transport stream TS 1 that is currently being re- 
ceived (see Figure 6). It is therefore possible for CPU 
58 to ascertain that the desired service SV 11 is multi- 
plexed on the transport stream TS 1 that is currently be- 
ing received. That is, the processing of CPU 58 advanc- 
es from step S 12 to S 1 8. 

[01 34] In step S 18, using the acquired PAT, the pack- 
et I D of the PMT of the desired service SV11 is acquired. 
In this case, "0x11" is acquired (see Figure 6). Next, 
CPU 58 sets the packet ID "0x11 " of the PMT in the reg- 
ister of TS decoder 50 that is used for separating the 
control data. PMT 1 of service SV 11 can thereby be 
separated and its content extracted into memory 60 
(step S 19). 

[0135] Figure 5 shows the PMT 1 of service SV 11. 
Using this PMT 1 , CPU 58 can ascertain the packet ID 
"Ox21 "of the ECM data for obtaining the scrambling key 
of the video and audio data. It can likewise ascertain the 
packet IDs "0x22" and "0x24 n of the video and audio da- 
ta ES(V) 1 and ES(A) 1 (step S 20). 
[01 36] CPU 58 extracts the ECM by setting the packet 
ID "0x21" of the ECM in the register of TS decoder 50 
that is used for control data separation. Furthermore, it 
supplies this ECM to IC card 56, and acquires the re- 
stored scrambling key. The scrambling key which is thus 
acquired is set in descrarrtbler 48 (step S 21 ). The pack- 
ets of the video data ES (V) 1 and audio data ES (A) 1 
of service SV 1 1 are thereby put into descrambled con- 
dition. 

[0137] Also, CPU 58 sets the packet IDs "0x22" and 
"0x24" of the video data ES (V) 1 and audio data ES (A) 
1 in the register of TS decoder 50 for ES separation (not 
shown) (step S 22). As a result, TS decoder 50 outputs 
the separated video data ES (V) 1 and audio data ES 
(A) 1 to AV decoder 52. 

[01 38] When the AV decoder receives this, it expands 
(removes) the compression and performs D/A conver- 
sion to generate a video composite signal. This signal 
is supplied to TV set 46, whence it is output as video 
and audio. 

[01 39] Processing in the reception mode is performed 
as described above. If, in step S 12, h is found that the 
desired service is not multiplexed in the transport stream 
that is currently being received, processing advances to 
step S 13. In step S 13, the packet ID of the NIT that is 
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given in the PAT is acquired. This is used to acquire the 
NIT, from which it is ascertained in which transport 
stream the desired service is multiplexed (steps S 14, 
S15). 

[0140] CPU 58 changes over the setting of tuner 34 s 
such that the transport stream in question is received 
(step S 1 6). After this, it acquires the PAT of the transport 
stream in question (step S 17). Subsequently, step S 18 
and the steps subsequent thereto may be executed. 

(2) Recording mode 

[0141] Figure 12 shows in the form of a flow chart the 
program of the recording mode which is recorded in 
memory 60. Steps S 11 to S 22 are the same as in the 
reception mode. Consequently, in Figure 12, only step 
S 23 and the subsequent steps are shown. Recording 
mode is produced when a "record" instruction is sup- 
plied from control input unit 54. 

[0142] First of all, in step S 23, CPU 58 sets in the 
register (not shown) of the TS decoder which is used for 
separation of recording data the packet ID of the video 
and audio data ES (V) 1 and ES (A) 1 of the desired 
service SV 11 , the packet ID of the NIT, the packet ID of 
the PAT, and the packet ID of the PMT 1 of the desired 
service SV 1 1 . TS decoder 50 is thereby able to output 
to converted stream generating unit 6-20 of recording/ 
reproduction unit 70, still in packet condition, the video 
and audio data ES (V) 1 and ES (A) 1 , PAT, PMT 1 and 
NIT. 

[0143] CPU 58 acquires the PMT 1 that is recorded 
in memory 60 and generates a converted PMT 1 (step 
S 24) by selecting, of the information stated therein, only 
information relating to the desired service SV 11. For 
example, of the information contained in PMT 1, the 
packet ID of the ECM is not required on reproduction 
and so is removed. A converted PMT 1 is thereby ob- 
tained from which, of the information contained in PMT 
1 , information that is not related to recording/reproduc- 
tion of the desired service SV 11 has been removed. 
[01 44] Next, CPU 58 generates control data SIT (step 
S 25) that gives information concerning the services and 
events (programs) contained in the recorded converted 
stream. 

[0145] CPU 58 supplies to MPU 64 the converted 
PMT 1 and SIT generated as described above. MPU 64 
supplies this to converted stream generating unit 62, 
which generates a converted stream. 
[01 46] Converted stream generating unit 62 receives 
the PAT from TS decoder 50 and thereby generates a 
converted PAT containing only information relating to 
the desired service SV 11 , and replaces the PAT by this 
converted PAT At this point, the packet ID of the NIT 
which is included in the PAT is changed to the packet ID 
of the SIT. Also, the PMT from TS decoder 50 is replaced 
by the converted PMT received from MPU 64. Further- 
more, the NIT from TS decoder 50 is replaced by the 
SIT received from MPU 64. 



[0147] A converted stream in which are multiplexed 
the packets of the desired service ES, the SIT, converted 
PAT, and converted PMT is thereby obtained. 
[0148] CPU 58 supplies a recording instruction to 
MPU 64 ( step S 27). On receiving this, MPU 64 exer- 
cises control over recording/read unit 66 such that the 
converted stream is recorded onto magnetic tape 44. 
Figure 1 3 shows diagrammatical ly the converted stream 
that is recorded. 

[0149] When a recording stop instruction is supplied 
from control input unit 54, CPU 58 supplies this to MPU 
64 (steps S 2B, S 29). On receiving this, MPU 64 stops 
the recording that is being performed by recording/read 
unit 66. 

[0150] Itshould be noted that, in the converted stream 
recorded on magnetic tape 44, control data is recorded 
however many times the packets are multiplexed, even 
though the content of the control data is the same. Re- 
production can therefore be commenced at any point 
along the magnetic tape. 

[0151] Also, if the service selection is changed during 
recording, the newly selected service will be recorded 
from the changeover. When this happens, converted 
stream generating unit 62 itself detects the discontinuity 
of information, and, in response thereto (or in response 
to an instruction from CPU 58), generates a control data 
DIT (Discontinuity Information Table) indicating the point 
of discontinuity of information. Furthermore, as shown 
in Figure 14, this DIT is packet-multiplexed at the head 
of the changed service. Likewise, if new recording is per- 
formed, this DIT is attached to its head. A DIT is also 
attached if different programs in the same service are 
recorded continuously. 

[01 52] Although in the above description the convert- 
ed stream generating unit 62 was provided in recording/ 
reproduction device 70, it could be provided in reception 
device 68. If this is done, recording/reproduction device 
70 records the converted stream that is output from re- 
ception device 68 directly. 

(3) Reproduction mode 

[0153] Figure 1 5 shows in the form of a flow chart the 
program of the reproduction mode that is recorded in 
memory 60. Reproduction mode is produced on receipt 
of a reproduction instruction from control input unit 54. 
[0154] First of all, in step S 31, CPU 58 supplies a 
reproduction instruction to MPU 64. On receiving this, 
MPU 64 controls the recording/read unit 66 such that 
the converted stream is read from magnetic tape 44. 
This converted stream that has thus been read is sup- 
plied to TS decoder 50. 

[0155] Next, it sets the packet ID "0x00" of the con- 
verted PAT in the register of TS decoder 50 provided for 
separation of control data; the converted PAT in the con- 
verted stream is thereby separated and stored in mem- 
ory 60 (step S 32). The packet ID of the converted PMT 
is recognized from the description thereof given in this 
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converted PAT (step S 33). 

[0156] Further, the packet ID of the converted PMT is 
set in the register ot TS decoder 50 provided for sepa- 
ration of control data, and the converted PMT is thereby 
separated from the converted stream and stored in 
memory 60 (step S 34). The packet ID of the video data 
ES (V) and audio data ES (A) is recognized from the 
description in this converted PMT (step S 35). 
[0157] Next, CPU 58 sets the packet ID of the video 
data ES (V) and audio data ES (A) in the register of TS 
50 for ES separation, and thereby separates these from 
the converted stream. The converted video data ES (V) 
and audio data ES (A) are output to AV decoder 52. 
[01 58] Once the AV decoder has received these, it ex- 
pands (removes) the compression and performs D/A 
conversion to generate a video composite signal. This 
signal is supplied to TV set 46, whence it is output as 
video and audio. 

[0159] If, during reproduction, the presence of a DIT 
is discovered in the converted stream, CPU 58 returns 
to step S 32 and executes the processing subsequent 
to the converted PAT (step S 37). This is because the 
DIT indicates a point of discontinuity in the recorded da- 
ta. 

[0160] If there is a reproduction stop instruction from 
control input unit 54, CPU 58 supplies this to MPU 64 
(steps S 38, S 3g). On receiving this, MPU 64 controls 
the recording/read unit 66 to stop reading from magnetic 
tape 44. 

2.1 .3 Other Embodiments 

[0161] In the embodiment of Figure 10, conversion 
means 36 is implemented by TS decoder 50, converted 
stream generating unit 62 and CPU 58 (in particular, 
steps S 24 and S 25). Also, restoration means 40 is im- 
plemented by TS decoder 50 and CPU 58 (in particular, 
steps S 32 to S 36). In this way, the construction can be 
simplified, since TS decoder 50 is common to both the 
conversion means and restoration means. 
[0162] In the embodiment of Figure 10, CPU 58 exe- 
cutes part of the converted stream generation (steps S 
24, S 25), but this processing could also be performed 
by converted stream generating section 62. Further, in 
TS decoder 50, only selected packets are supplied to 
converted stream generating unit 62, but it would be 
possible to supply the transport stream from descram- 
bler 48 directly to converted stream generating unit 62. 
In this case, converted stream generating unit 62 per- 
forms the selection of the necessary packets. 
[0163] Furthermore, it should be noted that although 
in Figure 10 it was shown as a reception/recording/re- 
production device 32, it would be possible for the recep- 
tion device to be constituted simply by a reception unit 
68. In this case, there may be provided a recording data 
output terminal for extracting the output 50a of the TS 
decoder and a restoration data input terminal for receiv- 
ing the converted stream 50b from recording/reproduc- 



tion unit 70. 

[0164] Also, the recording/reproduction device may 
be constituted solely by recording/reproduction unit 70. 
Further, it may be constituted by a reproduction device 
s constituted solely by the reproduction function of record- 
ing/reproduction unit 70 and a recording device consti- 
tuted solely by the recording function of recording/repro- 
duction unit 70. 

[0165] Also, although, in the above embodiment, the 
10 data was recorded in descrambled form, it would also 
be possible to record the data in scrambled form. In this 
case, it could be recorded together with the E CM data. 
In this case, the ECM data could be recorded directly, 
or could be recorded as part of the EIT data. 

15 

3. Second embodiment 

3.1 . Reception/record inp/reproduction device 

20 3.1 .1 Overall construction of the reception/recording/ 
reproduction device 

[0166] Figure 16 shows the overall construction of a 
reception/recording/reproduction device according to a 
zs second embodiment. In this embodiment, there is pro- 
vided a recording environment acquisition means 72 
that acquires the environment when the converted 
stream is created (i.e. the environment when recording); 
conversion means 36 generates a converted stream in- 
30 eluding this recording environment. Consequently, a 
converted stream including the recording environment 
is recorded on recording medium 44. 
[0167] Reproduction environment acquisition means 
74 acquires the environment on reproduction. Restora- 
ss tion means 40 compares the reproduction environment 
from reproduction environment acquisition means 74 
and the recording environment which is read from the 
recording medium and alters the content of reproduction 
control in accordance with differences of the two envi- 
40 ronments. 

[01 68] Reproduction can therefore be performed in an 
appropriate manner in accordance with differences of 
the recording environment and reproduction environ- 
ment. 

45 

3.1 .2 Specific constructional example and operation of 
the reception/recording/reproduction device 

[0169] The block diagram of Figure 16 showing the 
so case where reception/recording/reproduction device 32 
is implemented using a CPU is similar to Figure 10. 
[0170] This device has three modes: reception mode, 
recording mode, and reproduction mode. Reception 
mode is the same as in the case of the first embodiment, 
55 so only the operation of the recording mode and repro- 
duction mode will be described. 
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(1) Recording mode 

[0171] The program of the recording mode, which is 
recorded in memory 60 s is shown by a flow chart in Fig- 
ure 17. The basic processing is the same as in the case 
of Figure 12. In step S 231 1 CPU 58 acquires the ID of 
its own device, which is recorded in memory 60. Fur- 
thermore, when the SIT is generated, CPU 58 includes 
this device ID in the description of the SIT (for example, 
in the descriptor region) (step S 25). The device ID con- 
stituting the recording environment is therefore included 
in the converted stream that is recorded on magnetic 
tape 44. 

(2) Reproduction mode 

[0172] Figure 18 shows in the form of a flow chart the 
reproduction mode program that is recorded in memory 
60. The basic processing is the same as in the case of 
Figure 15. In step S 321, CPU 58 acquires the packet 
ID of the SIT, using the converted PAT. It sets this in the 
register of TS decoder 50 used for separation of control 
data and thereby acquires the SIT (step S 322). Next, 
CPU 58 acquires the device ID, which is given in the 
acquired SIT (step S 323). Also, it reads its own device 
ID, which is recorded in memory 60 (step S 324). 
[0173] Further, it ascertains whether or not these de- 
vice IDs coincide (step S 325). If they do coincide (i.e. 
if the device that performed recording onto magnetic 
tape 44 and the device that is reproducing this are the 
same), reproduction is performed by executing step S 
33 and subsequent steps. If they do not coincide (i.e. if 
the device that performed recording onto magnetic tape 
44 and the device that is reproducing this are different), 
a message to that effect is displayed (step S 326), and 
reproduction is terminated. 

[0174] With this embodiment, tapes obtained by re- 
cording charged broadcasts such as pay-per-view can 
be prevented from being reproduced by devices other 
than the subscriber's device. 

[0175] It should be noted that, although in this embod- 
iment it was arranged that if the IDs did not coincide re- 
production would not be performed, it would be possible 
to arrange for reproduction to be performed with altered 
content. 

3.1 .3 Recording environment and reproduction 
environment 

[0176] In the above embodiment, the device ID was 
employed as "recording and reproduction environment". 
However, the ID of an IC card could be employed. Fur- 
thermore, it could be arranged to record the type of de- 
vice as "recording environment 1 and to compare this 
with the type of device employed on reproduction and 
then to perform reproduction with the recording data for- 
mat etc. converted in accordance with this difference. 
[0177] It should be noted that, in the above embodi- 



ment, the device employed for recording and the device 
employed for reproduction were taken as the recording 
environment and reproduction environment. However, 
the recording time and reproduction time could be taken 
s as the recording environment and reproduction environ- 
ment. Also, the recording place and reproduction place 
could be taken as the recording environment and repro- 
duction environment. 

[0178] Also, although, in the above embodiment, it 
was arranged to describe the recording environment in 
the SIT, it would be possible to describe this in the con- 
verted PAT or converted PMT etc. 

3.2. Other embodiments 

[0179] In the above embodiment, the transport stream 
that is sent from the transmission device is the same as 
in the case of the first embodiment. However, it could 
be arranged for data indicating the degree of mismatch 
between the recording environment and reproduction 
environment and the content of action to be taken in or- 
der from cope with this to be included in the transport 
stream transmitted from the transmission device; in this 
way, the content of action to be taken by the recording/ 
reproduction device at the receiving end can be altered 
in accordance with the mismatch of recording environ- 
ment and reproduction environment. 



4.1 .1 Overall construction of the reception/recording/ 
reproduction device 

[0180] Figure 1 9 shows the overall construction of a 
reception/recording/reproduction device according to a 
third embodiment. In this embodiment, there is provided 
a reproduction environment acquisition means 74 that 
acquires the environment on reproduction. In reproduc- 
tion mode, restoration means 40 outputs suitable repro- 
duction content in accordance with the environment, 
taking into account this reproduction environment from 
the reproduction environment acquisition means 74. 

4.1 .2 Specific constructional example and operation of 
reception/recording/reproduction device 

[0181] The block diagram of Figure 1 9 illustrates the 
case where reception/recording/reproduction device 32 
is implemented using a CPU, and is similar to Figure 1 0. 
[0182] This device has three modes: reception mode, 
recording mode and reproduction mode. Hereinbelow, 
reception mode; recording mode and reproduction 
mode will be described, together with their operation. 
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(1) Reception mode 

[0183] This embodiment will be described taking as 
example the case of reception of a bilingual broadcast 
(for example English and Japanese). In the case of a 
bilingual broadcast, as shown in Figure 20, as the audio 
data, two streams: ES (A) 1 J and ES (A) 1 E are mul- 
tiplexed. ES (A) 1 J is Japanese-language audio and ES 
(A) 1 E is English-language audio. 
[0184] Figure 21 shows by means of a flow chart the 
program of the reception mode, which is recorded in 
memory 60. The basic processing is the same as in the 
case of Figure 11. In step S 121, CPU 58 acquires the 
SDT by setting the PID of the SDT in the register of TS 
decoder 50 for control data separation. In the SDT 
(Service Description Table), the details of the various 
services that are multiplexed on this transport stream 
are given. Also, in the case of bilingual transmission, the 
SDT describes which packet ID the respective language 
streams correspond to, and which language is selected 
as default. CPU 58 acquires the packet ID of this default 
audio. In this case, it will be assumed that the packet ID 
of ES (A) 1 J is stated and this is acquired. 
[0185] In step S 20, CPU 58 sets the packet ID of ES 
(V) 1 and the packet ID of ES (A) 1 J in TS decoder 50. 
As a result, the service is output using Japanese audio. 
[01 86] The operator can change over to service using 
the English-language audio by separating ES (A) 1 E 
under the control of CPU 58 by supplying an audio 
changeover instruction to control input unit 54. 

(2) Recording mode 

[01 87] Figure 22 shows in the form of a flow chart the 
recording mode program that is recorded in memory 60. 
The basic processing content is the same as in the case 
of Figure 12. However, in step S 23, output to recording/ 
reproduction unit 70 is arranged to be performed with 
the packet IDs of both Japanese-language audio ES (A) 
and English-language audio ES (A) set. Consequently, 
both Japanese-language audio ES (A) and English-lan- 
guage audb ES (A) are recorded on magnetic tape 44. 
In step S 25, it is arranged for CPU 58 to include the 
packet ID of the Japanese-language ES (A) given in the 
SDT, and the packet ID of the English-language ES (A) 
in the description of the SIT 

(3) Reproduction mode 

[01 88] Figure 23 shows in the form of a flow chart the 
program of the reproduction mode which is recorded in 
memory 60. The basic processing content is the same 
as in the case of Figure 15. 

[0189] In steps S 321 , S 322, and S 327, CPU 58 ac- 
quires the packet ID of the Japanese-language audio 
ES (A) and the packet ID of the English-language audio 
ES (A), and temporarily stores these in memory 60. 
Next, CPU 58 reads the information of the location of 



installation, which is recorded beforehand in memory 60 
(step S 328). Let us assume that the location of instal- 
lation of the device that is performing reproduction is the 
US. 

5 [01 90] Next, CPU 58 selects an appropriate language 
using a correspondence table (not shown) of location of 
installation and language which is recorded in memory 
60. English is then selected and the packet ID of the 
English-language audio ES (A) is selected as default. 

io [0191] In step S 36, CPU 58 sets in TS decoder 50 
the packet ID of this English-language audio ES (A). As 
a result, in the default condition, the service is output 
using English-language audio. 

[01 92] The operator can change over to service using 
is the Japanese-language audio by separating the Japa- 
nese-language audio ES (A) under the control of CPU 
58 by supplying an audio changeover instruction to con- 
trol input unit 54. 

20 4.1.3 Other reproduction environments etc. 

[0193] In the above embodiment, it was arranged to 
alter the content of reproduction using the location of 
installation of the reproduction device. However, the 
2S content of reproduction could be arranged to be altered 
in accordance with the reproduction environment such 
as the reproduction time or reproduction device (device 
ID or type of device). 

[0194] Also, in the above embodiment, implementa- 
30 tion of reproduction content in accordance with the re- 
production environment was achieved by the provision 
of a reproduction environment acquisition means 74. 
However, instead of providing a reproduction environ- 
ment acquisition means 74, it could be arranged to out- 
35 put reproduction content different from the reception 
mode, in response to the device being in reproduction 
mode. 

4.2. Other embodiments 

40 

[0195] In the above embodiment, data indicating the 
reproduction environment and the content to be proc- 
essed in accordance therewith were stored beforehand 
in memory 60 of the reception/recording/reproduction 

45 device. It can therefore be arranged for the processing 
content at the recording/reproduction device at the re- 
ceiving end to be changed in accordance with the repro- 
duction environment in accordance with these data by 
sending these data from the transmission device includ- 

50 ed in the transport stream. 

5. Fourth embodiment 

5. 1. Outline of satellite broadcasting system having 
55 interactive capability 

[0196] Before describing the fourth embodiment, an 
outline of a broadcast system having interactive capa- 
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bility will be described. 

[0197] The layout of the transmission device is the 
same as in the case of Figure 2. However, it differs in 
that control data generating unit 6 also generates navi- 
gation data, to be described. 

[0198] Figure 24 shows the data construction of a 
transport stream that is sent from a transmission device 
in a broadcasting system having interactive capability. 
This Figure shows the video ES (V) 11 , ES (V) 1 2, audio 
ES (A) 11, and ES (A) 12 of a service SV 11; the video 
and audio elementary streams of the other services are 
not shown. The point of difference from the data con- 
struction of Figure 3 is that two video/audio ES's are in- 
cluded in a single service SV 11 . Interactive changeover 
of these two video/audio ES's can be performed by op- 
eration by the operator at the receiving end using the 
navigation data NVT 1 and NvT 2, which constitute in- 
teractive control data. Also, it is arranged that the aux- 
iliary display can be altered in interactive manner by op- 
eration by the operator at the receiving end using navi- 
gation data NVT 1 and NVT 2. 

[0199] Figure 25 shows the content of PMT 1 of serv- 
ice SV 11 . The control data PMT 1 describes the packet 
ID of each content (video, audio, navigation data) and 
the packet ID of the ECM data for obtaining the key for 
descrambling this content. Furthermore, since all of the 
video, audio and navigation data have a plurality of con- 
tents, the content that is to be initially output is given as 
the entry content. The packet ID of this control data PMT 
1 itself is '0x0011". 

[0200] Figure 26 shows the content of the control data 
PAT In control data PAT, there are given the packet IDs 
of the PMTs relating to the services SV 11, SV 1 2, SV 
13 and SV 14 that are multiplexed on this transport 
stream TS 1 . It is thereby possible to ascertain that the 
packet ID of service SV 11 is "0x0011 It should be not- 
ed that the packet ID of this control data PAT itself is 
fixed as "0x0000". 

[0201] Figure 27 and Figure 28 show the content that 
is given in navigation data NVT 1 and NVT 2. The same 
content of this set of navigation data NVT 1 and NVT 2 
is repeatedly sent at prescribed intervals. Interactive al- 
teration of the service content is executed as shown in 
Figure 29 to Figure 32 in response to operation by the 
operator using navigation data NVT 21 and NVT 2. The 
details will be described later. 

5.2. Reception/recordinq/reproduction device 

5.2.1 Overall construction of the reception/recording/ 
reproduction device 

[0202] Figure 33 shows the overall construction of a 
reception/recording/reproduction device 32 according 
to this embodiment. Electromagnetic waves captured by 
antenna 20 are demodulated as a single transport 
stream by reception means 34. In reception mode, the 
transport stream from reception means 34 is supplied 



to restoration means 40. Restoration means 40 selects 
packets relating to a desired service from this transport 
stream and, in accordance with the content of these 
packets, restores and outputs a service content signal 
(for example a composite signal such as NTSC). Video/ 
image output means 46 receives this service content 
signal and outputs video/images. 
[0203] Also, restoration means 40 interactively alters 
the content of the service signal that is output in accord- 
ance with the navigation data, in response to control in- 
put from a control handling means 54. 
[0204] In recording mode, the transport stream from 
reception means 34 is supplied to conversion means 36. 
Conversion means 36 converts this transport stream in- 
to a packet-multiplexed stream in a condition suitable 
for recording and outputs this as a converted stream. 
Conversion means 36 generates the converted stream 
by selecting from the transport stream packets relating 
to the desired service and, of these packets, selecting 
only the packets that are needed for reproduction. If the 
desired service includes navigation data, conversion 
means 36 generates a converted stream including the 
navigation data. Recording means 38 records this con- 
verted stream on recording medium 44. 
[0205] In reproduction mode, the converted stream is 
read from recording medium 44 by reading means 42. 
This converted stream that is thus read is supplied to 
restoration means 40. Restoration means 40, in accord- 
ance with the content of this converted stream, restores 
and outputs a service content signal (for example a com- 
posite signal such as NTSC). Video/image output 
means 46 receives this service content signal and out- 
puts video/images. 

[0206] Also, restoration means 40 interactively alters 
the content of the service signal that is output in accord- 
ance with the navigation data, in response to control in- 
put from control handling means 54. 
[0207] In this embodiment, instead of recording the 
service content signal from restoration means 40, as in 
the prior art device, it is arranged that recording is ef- 
fected directly in the packet condition. Consequently, 
since recording can be performed including the control 
data, recording and reproduction can be performed us- 
ing the control data without adversely affecting the func- 
tion of the satellite broadcast In particular, since the 
navigation data is also recorded, even on reproduction, 
a service with interactive capability can be restored. 
[0208] With the conventional device, in the case of a 
system in which recording is effected with a video com- 
posite signal, even if the service has interactive capa- 
bility, only fixed content in accordance with the control 
input can be recorded when recording. However, with 
this embodiment, recording can be effected while main- 
taining interactive capability. 

[0209] Also, since recording can be performed in a 
condition with both video and audio digitally com- 
pressed, the capacity of the recording medium can be 
utilized in an effective manner. Furthermore, the capac- 
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ity needed for recording can be reduced since only pack- 
ets relating to the desired service are selected for re- 
cording from the transport stream. In addition, the ca- 
pacity needed for recording can be reduced, since, from 
these packets, only the packets that are necessary s 
when reproducing are selected and recorded. 

5.2.2 Specific constructional example and operation of 
reception/recordinq/reproduction device 

10 

[0210] Figure 34 shows a block diagram of the case 
where the reception/recording/reproduction device 32 
shown in Figure 33 is implemented using a CPU. This 
reception/recording/reproduction device 32 comprises 
a reception unit 68 and recording/reproduction unit 70. is 
CPU 58 exercises control of the various units in accord- 
ance with a program that is recorded in memory 60. 
[0211] This device has three modes: reception mode, 
recording mode and reproduction mode. The operation 
of these respective modes is described below. zo 

(1) Reception mode 

[0212] Let us assume that a transport stream as 
shown in Figure 24 is incoming. And let us also assume 2S 
that service SV 11 contains video data ES (V) 11, ES 
(V) 12, and audio data ES (A) 11 and ES (A) 12, and 
that video data ES (V) 1 1 and audio data ES (A) 1 1 have 
as content tele-shopping relating to daily necessities, 
while video data ES (V) 12 and audio data ES (A) 12 30 
have as content tele-shopping relating to articles of 
clothing. 

[0213] The program of the reception mode, which is 
recorded in memory 60 f is shown in Figure 36 by a flow 
chart. 35 
[0214] Assuming that service SV 13 of transport 
stream TS 1 is currently being received, the operation 
when an instruction to change over to service SV 11 of 
transport stream TS 1 is supplied to CPU 58 is described 
below. This instruction to CPU 58 is supplied from a con- 40 
trol panel or remote controller. The control input unit 54 
shown in Figure 34 is a photodetector unit that receives 
an instruction from this control panel or remote control- 
ler. 

[0215] First of all, CPU 58 sets the packet ID of the 45 
PAT in the register (not shown) of transport decoder (TS 
decoder) 50 used for control data separation. The pack- 
et ID of the PAT is fixed as "0x0000". TS decoder 50 
thereby records the content of the separated PAT in 
memory 60 (step S 1 1 ). I n this PAT there is given a table so 
of the services that are multiplexed in the transport 
stream TS 1 that is currently being received (see Figure 
26). CPU 58 therefore learns that the desired service 
SV 1 1 is multiplexed on the transport stream TS 1 that 
is currently being received. That is, CPU 58 advances ss 
from the processing of step S 12 to S 18. 
[0216] In step S 18, the packet ID of the PMT of the 
desired service SV 11 is acquired, by using the acquired 



PAT Thus, "0x0011" is acquired (see Figure 26). Next, 
CPU 58 sets the packet ID "0x0011 " of the PMT in the 
register of TS decoder 50 used for control data. It is 
thereby able to separate the PMT 1 of service SV 11, 
and extract its contents into memory 60 (step S 1 9). 
[0217] The PMT 1 of service SV 11 is shown in Figure 
25. Based on this PMT 1 , CPU 58 ascertains whether 
or not navigation data NVT is included in the service SV 
11 (i.e. whether this service is a service possessing in- 
teractive capability) (step S 191). If it does not contain 
an NVT, the same processing as in the case of Figure 
11 is performed, and the content of the service is output 
from TV set 46 (steps S 20, S 21 , S 22). 
[0218] If, as shown in Figure 25, an NVT is included, 
CPU 58 recognizes (step S 192) from the content of 
PMT 1 the entry content constituted by the video, audio 
and navigation data packet IDs and the packet IDs of 
their ECM. Thus the packet ID "0x0096" of the video da- 
ta ES (V) 11 , the packet ID "0x0098" of audio data ES 
(A) 11, the packet ID "0x0092" of the navigation data 
NVT 1 and the packet ID "0x0082" of their ECM data are 
recognized. 

[0219] Next, CPU 58 acquires the ECM data by set- 
ting the packet ID "0x0082" of the ECM in the register 
of the TS decoder 50 that is used for control data sep- 
aration. Further, this ECM data is supplied to IC card 56, 
and the scrambling key that is restored by IC card 56 is 
thereby acquired. The thus-acquired scrambling key is 
set in descrambler 48 (step S 193). By this means, the 
packets of the video data ES (V) 11, ES (V) 12, audio 
data ES (A) 11 and ES (A) 12 and the navigation data 
NVT 1 and NVT 2 of service SV 11 are put in descram- 
bled condition. 

[0220] Also, CPU 58 sets the packet IDs "0x0096" and 
"0x0098" of the video and audio data ES (V) 11 and ES 
(A) 1 1 in the register of TS decoder 50 used for ES sep- 
aration (not shown) (step S 1 94). TS decoder 50 thereby 
outputs the separated video and audio data ES (V) 11 
and ES (A) 11 to AV decoder 52. 
[0221 ] When the AV decoder receives this, it expands 
(removes) the compression, and performs D/A conver- 
sion to generate a video composite signal. This signal 
is supplied to TV set 46, whence it is output as video 
and audio. Video of tele-shopping for daily necessities 
is thereby displayed as shown in Figure 29. The buttons 
B0 t B1, B2 at the bottom right of the screen are dis- 
played by subsequent navigation data and are not con- 
tained in the video and audio data ES (V) 1 1 , ES (A) 1 1 . 
[0222] Also, in step S 1 94, CPU 58 sets the packet ID 
"0x0092" of the navigation data NVT 1 in the register of 
TS decoder 50 for control data separation (not shown). 
In this way, the navigation data NVT 1 is temporarily 
stored in memory 60. At this point, it will be assumed 
that the navigation data NVT 1 as shown in Figure 27 is 
acquired. 

[0223] Next, the navigation data that has been thus 
recorded is decoded and executed (step S 1 95). 
[0224] Figure 37 shows a flow chart of a program 
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whereby the navigation data recorded in memory 60 is 
interpreted and executed. 

[0225] First of all, from the object table of navigation 
data NVT 1 of Figure 27, the item of object index number 
"0" is read and, based on the information that is indicat- 
ed there, a button is displayed on the screen (step S 
1 001 ). That is, bitmap data indicated in the bitmap table 
is displayed at the position of X co-ordinate "500" and 
Y co-ordinate "200". This is pre-set so as to display a 
bitmap of the focus condition in regard to the object of 
index number "0'. Consequently, at this point, it is con- 
trolled so as to display the data of bitmap index number 
■1" (highlighted display: "Order from Osaka center"). 
[0226] Specifically, CPU 58 supplies to video synthe- 
sis unit 52c of AV decoder 52 the data of bitmap index 
number "t " (highlighted display: "Order from Osaka 
center"). In this way, video synthesis unit 52c generates 
image data in which a highlighted display "Order from 
Osaka center" is superimposed on the video data of ES 
(V) 11. Consequently, a button B0 is displayed on the 
TV set 46 as shown in Figure 29. 
[0227] In the same way, button B1 of Figure 29 is dis- 
played in accordance with the information of index "1 " 
of the object table of navigation data NVT 1 of Figure 
27. That is, for object indexes other than object index 
"0", the data of the bitmap index in the normal condition 
is displayed. That is, the display processing of "Order 
from Tokyo center", which is not highlighted, is per- 
formed (step S 1002). 

[0228] Furthermore, in the same way, based on the 
information of index "2" of the object table, the display 
processing of button B2 "Go to clothes shop" (unhigh- 
lighted display) of Figure 29 is performed (step S 1002). 
[0229] In the above way, as shown in Figure 29, a dis- 
play is obtained with buttons B0, B1 , and B2 superim- 
posed on the product description video. As will be clear 
from the screen, display is effected in a condition with 
the button B0 "Order from Osaka center" selected. Cor- 
responding to this, CPU 58 stores the information that 
object index "0" is the currently selected object. 
[0230] Next, if from remote controller 78 shown in Fig- 
ure 38 (or the control Panel itself, key 82 which moves 
the cursor downwards is pressed, the control input unit 
54 receives this and communicates it to CPU 58. CPU 
58 identifies the control input (step S 1003) and, if this 
is the "key to move the cursor downwards", proceeds to 
step 1004. 

[0231] In step S 1004, in accordance with the object 
table of navigation data NVT 1 , the number of the cur- 
rently selected object is incremented, so that the object 
index "1 " is put into selected condition. That is, in respect 
of object index "1", the bitmap shown in the focus con- 
dition column is displayed, while for the other object in- 
dexes "0" and "2", the bitmap indicated in the normal 
condition column is displayed. 

[0232] In this way, the screen of TV set 46 is changed 
as shown in Figure 30. That is, button B1 "Order from 
Tokyo center" is put in selected condition. 



[0233] Furthermore, when the operator presses the 
key 82 to move the cursor downwards, as shown in Fig- 
ure 31, the screen display is put in a condition in which 
button B2 "Goto clothes shop" is selected. Also, when, 

5 from the condition of Figure 31 , the key 80 to move the 
cursor upwards is pressed, the screen display returns 
to the condition shown in Figure 30. 
[0234] Although, in the above embodiment, only op- 
eration of cursor keys 80, 82 was illustrated, if the object 

io indexes are arranged two-dim ensionally, control can be 
performed using the left and right keys 86, 88 as well. 
[0235] In the condition of Figure 31 , if the selection 
button 84 of remote controller 78 is pressed, CPU 58 
advances from step S 1003 to S 1005. In step S 1005, 

is CPU 58, referring to navigation data NVT 1, acquires 
the handler index that is given in the handler column of 
the object index that is in the currently selected condi- 
tion. Thereupon, since object index "2" is selected, it ac- 
quires the handler index "2" of the handler column. 

20 [0236] Furthermore, referring to the handier definition 
table, it acquires and executes the script corresponding 
to handler index "2" (step S 1006). Thereupon, it ac- 
quires "go to contents (index 1 )". "Go to contents ( )" is 
an instruction to change over to contents having the in- 

25 dex number within the brackets ( ) displayed in the hyper 
link table. Consequently, changeover to the contents 
(tele-shopping for clothing) of hyper link index "1 " dis- 
played in the hyper link table is performed. 
[0237] At hyper link index "1 " of the hyper link table, 

30 there are given the respective packet IDs "0x0097", 
"0x0099" and "0x0093" of the video, audio and naviga- 
tion data constituting the link targets. CPU 58 sets the 
packet IDs "0x0097" and "0x0099" in the register of TS 
decoder 50 for ES separation and sets the packet ID 

35 "0x0093" in the register thereof for control data separa- 
tion. 

[0238] In this way, TS decoder 50 outputs video data 
ES (V) 12 and audio data ES (A) 12 to the AV decoder. 
As a result, TV set 46 displays the video of tele-shopping 
40 for clothing shown in Figure 32, and outputs the audio 
thereof. 

[0239] Also, the navigation data NVT 2 shown in Fig- 
ure 28 is separated by TS decoder 50 and stored in 
memory 60 in place of navigation data NVT 1. The 

45 processing shown in Figure 37 is performed in regard 
to this navigation data NVT 2, with the result that buttons 
B10, B11 and B12 are displayed as shown in Figure 32. 
[0240] When the operator presses the selection but- 
ton 84 (see Figure 38) in the condition with button B10 

so "Order from Osaka center" selected, as shown in Figure 
32, an order from purchase a product displayed on the 
screen can be made. The processing for this is de- 
scribed below. 

[0241] When the selection button 84 is pressed, CPU 
ss 58 advances from the processing of step S 1 003 to step 
S 1005. In step S 1005, in accordance with the object 
table of navigation data NVT 2 (see Figure 28), the han- 
dler index is acquired from the handier column of the 
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index that is currently in selected condition. Thereupon, 
since object index "0" is in selected condition, handler 
index "0" is acquired. 

[0242] Next, CPU 58 executes the script correspond- 
ing to the handler index "0" ot the handler definition ta- 
ble. That is, it executes °send_string(index1 , index2)'. 
"Send_string (A, B)" is an instruction to telephone the 
telephone number of index "A" of a string table and to 
transmit the string of index "B". Consequently, CPU 58 
thereupon acquires °06-6368-XXXX B corresponding to 
string index B 0" of the string table and telephones 
"06-6368-XXXX' by controlling the circuit communica- 
tion unit 76 shown in Figure 34. This telephone number 
is the telephone number of the Osaka handling center 
for this tele-shopping. When the line is connected, CPU 
58 sends the "product code: B-133" corresponding to 
the string index "2" of the string table. At this point, CPU 
58 acquires the ID for specifying the product purchaser 
from IC card 56 or memory 60, and sends this also. 
[0243] CPU 58 records, in the form of an online log in 
memory 60, whether or not the above communication 
proceeded smoothly. An example of such a recording is 
shown in Figure 39. If communication succeeded, this 
is indicated by "O"; if it was unsuccessful, an "X" is re- 
corded. CPU 58 records the time at which communica- 
tion took place by acquiring control data TDT included 
in the transport stream and/or its own calendar or clock 
etc. 

[0244] It is possible to ascertain whether or not an or- 
der from purchase a product has been correctly made 
by displaying this log. 

[0245] Processing in reception mode is executed as 
described above. Although not described in the above, 
in this embodiment, the products that are described by 
video data are arranged to be changed with time. Con- 
sequently, it is arranged to transmit navigation data of 
different content corresponding thereto (for example, 
with different product code at index m 2 a of the string ta- 
ble). 

(2) Recording mode 

[0246] Figure 40 shows the program for recording 
mode which is recorded in memory 60, in the form of a 
flow chart. Steps S 11 to S 22 and S 192 to S 195 are 
the same as in the case of reception mode. The process- 
ing when recording a service that does not contain nav- 
igation data i.e. the processing subsequent to step S 22 
is as shown in Figure 1 2. Figure 40 shows the process- 
ing in the case where a service is recorded that contains 
navigation data i.e. the recording processing that is per- 
formed in parallel with step S 1 95. In Figure 40, process- 
ing proceeds utilizing the information (packet ID) that 
was acquired in reception mode. However, when re- 
cording mode is executed independently of reception 
mode, it is necessary to acquire the desired service PID 
and control data PID etc. by processing identical with 
that of reception mode. 



[0247] In step S 23. CPU 58 sets in the register of TS 
decoder 50 that is used for recorded data separation 
(not shown) the packet ID of the ES of the service that 
is desired to be recorded, the packet ID of the navigation 

5 data NVT, the packet ID of the NIT, the packet ID of the 
PAT, and the packet ID of the PMT If service SV 11 is 
to be recorded, the respective packet IDs shown in Fig- 
ure 25, Figure 26 and Figure 7 are set. For the video 
data, audio data, and navigation data, the packet IDs for 

10 both tele-shopping for necessities and tele-shopping for 
clothing are set. 

[0248] In this way, TS decoder 50 outputs to convert- 
ed stream generating unit 62 of recording/reproduction 
unit 70 the video and audio data ES (V) 11 , ES (V) 12, 
is ES (A) 11 , ES (A) 12, the PAT, PMT 1 , and NIT directly 
in packet condition. 

[0249] CPU 58 generates a converted PMT 1 (step S 
24) by acquiring the PMT 1 that is recorded in memory 
60 and selecting, of the information that is given therein, 

20 only information relating to the desired service SV 11. 
For example, of the information contained in PMT 1 , the 
packet ID of the ECM is not needed during reproduction 
and so is removed. Figure 41 shows the converted PMT 
that is thus obtained. 

2S [0250] Next, CPU 58 generates control data SIT (step 
S 25) describing the information of the services and 
events (programs) contained in the recorded converted 
stream. 

[0251 ] CPU 58 supplies the converted PMT 1 and SIT 
30 generated as described above to MPU 64. MPU 64 sup- 
plies these to converted stream generating unit 62, 
which generates a converted stream. 
[0252] Converted stream generating unit 62 receives 
the PAT from TS decoder 50 and thereby generates a 
35 converted PAT including only information relating to the 
desired service SV 1 1 , and replaces the PAT by this con- 
verted PAT. At this point, the packet ID of the NIT includ- 
ed in the PAT is converted to the packet ID of the SIT. 
The converted PAT is shown in Figure 42. Also, the PMT 
40 from the TS decoder 50 is substituted by the converted 
PMT received from MPU 64. Furthermore, the NIT from 
TS decoder 50 is substituted by the SIT received from 
MPU 64. 

[0253] In this way, a converted stream is obtained in 
45 which are packet-multiplexed the desired service ES, 
navigation data NVT, SIT, converted PAT and converted 
PMT 

[0254] CPU 58 supplies a recording instruction to 
MPU 64 (step S 27). On receipt of this, MPU 64 controls 
so recording/reading unit 66 to record the converted 
stream on magnetic tape 44. Figure 43 shows a dia- 
grammatic representation of the recorded converted 
stream. 

[0255] When a recording stop instruction is supplied 
55 from control input unit 54, CPU 58 supplies this to MPU 
64 (steps S 28, S 29). On the receipt of this, MPU 64 
stops the recording that is being performed by record- 
ing/reading unit 66. 
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[0256] It should be noted that, in the converted stream 
recorded on magnetic tape 44, control data and naviga- 
tion data are recorded however many times the packets 
are multiplexed, even though their content is the same. 
Reproduction can therefore be performed at any point 
along the magnetic tape. 

[0257] Also, if the service selection is changed during 
recording, the newly selected service will be recorded 
from the changeover. When this happens, converted 
stream generating unit 62 itself detects the discontinuity 
of information, and, in response thereto (or in response 
to an instruction from CPU 58), generates a control data 
DIT (Discontinuity Information Table) indicating the point 
of discontinuity of information. Furthermore, as shown 
in Figure 14, this DIT is packet-multiplexed at the head 
of the changed service. Likewise, if new recording is per- 
formed, this DIT is attached to its head. A DIT is also 
attached if different programs in the same service are 
recorded continuously. 

[0258] That is, all of the video, audio and navigation 
data included in the service SV 11 are recorded irre- 
spective of changes in the reception screen that are per- 
formed under the control of navigation data NVT 2 1, 
NVT 2 (changes as shown in Figure 29 to Figure 32). 
[0259] Although in this embodiment the converted 
stream generating unit 62 was provided in the recording/ 
reproduction device 70, it could be provided in the re- 
ception device 68. In this way, recording/reproduction 
device 70 may record this converted stream that is out- 
put from reception device 68 directly. 

(3^ Reproduction mode 

[0260] Figure 44 shows in the form of a flow chart the 
program for reproduction mode that is recorded in mem- 
ory 60. Reproduction mode is activated when a repro- 
duction instruction is supplied from control input unit 54. 
Hereinbelow, the description will be given under the as- 
sumption that data recorded in recording mode de- 
scribed above is reproduced. 

[0261] First of all, in step S 31, CPU 58 supplies a 
reproduction instruction to MPU 64. On receiving this, 
MPU 64 controls the recording/reading unit 66 to read 
the converted stream from magnetic tape 44. This con- 
verted stream that is thus read is supplied to TS decoder 
50. 

[0262] Next, by setting the converted PAT packet ID 
"0x0000" in the register of TS decoder 50 used for con- 
trol data separation, the converted PAT is separated 
from the converted stream, and stored in memory 60 
(step S 32). Using the description in this converted PAT, 
the converted PMT packet ID "0x0011" is recognized 
(step S 33). 

[0263] Furthermore, the converted PMT packet ID 
"0x001 1 " is set in the register of TS decoder 50 used for 
control data separation and the converted PMT thereby 
separated from the converted -stream and stored in 
memory 60 (step S 34). The description of this convert- 



ed PMT is used to ascertain whether or not navigation 
data NVT is included in the service that is to be repro- 
duced (step S 341). The processing if navigation data 
NVT is not included is the same as in the case of Figure 
s 23. 

[0264] If navigation data is included, processing ad- 
vances to step S 342. In step S 342, the description of 
the converted PMT is used to recognize the packet ID 
of the entry content. The packet IDs "0x0096", "0x0098" 
10 and "0x0092" of the video data ES (V) 11, audio data 
ES (A) 11 and navigation data NVT 1 are then recog- 
nized (step S 342). 

[0265] Next, CPU 58 sets the packet IDs of the video 
data ES (V) 11 and audio data ES (A) 11 in the register 

is of the TS decoder 50 used for ES separation, and sets 
the packet ID of the navigation data NVT 1 in the register 
used for control data separation. 
[0266] In this way, TS decoder 50 separates the video 
data ES (V) 11 and audio data ES (A) 11 from the con- 

20 verted stream. The separated video data ES and (V) 11 
and audio data ES (A) 11 are then output to the AV de- 
coder 52 (step S 343). 

[0267] When the AV decoder 52 receives these, it ex- 
pands (removes) the compression and performs D/A 
25 conversion, to generate a video composite signal. This 
signal is supplied to TV set 46, whence it is output as 
video and audio. Video can therefore be obtained as 
shown in Figure 29. 

[0268] Also, TS decoder 50 separates navigation data 

30 NVT 1 from the converted stream and temporarily stores 
it in memory 60 (step S 343). This navigation data NVT 
1 is then interpreted and executed (step S 345). This 
partial processing is the same as the processing of Fig- 
ure 37 in reception mode. Consequently, as shown in 

35 Figure 29, buttons B0, B1 and B2 are displayed, with 
button B0 in a selected condition. 
[0269] Subsequently, when cursor movement buttons 
80, 82 of remote controller 78 are pressed, the selected 
button is altered as shown in Figure 29, Figure 30 and 

40 Figure 31 . Also, when selection button 84 is pressed in 
the condition of Figure 31, as shown in Figure 32, the 
content is altered to the clothing tele-shopping content. 
Further, in the condition where button B10 of Figure 32 
is selected, when selection button 84 is pressed, a tel- 

45 ephone call is made to the Osaka center, and an order 
for the product is placed. The log of this process is re- 
corded in memory 60 as shown in Figure 39. 
[0270] It should be noted that the distinction between 
communication made in reception mode and communi- 

so cation made in reproduction mode is recorded in the 
"mode" column. 

[0271] As described above, even in reproduction 
mode, just as in reception mode, the content can be in- 
teractively altered under control performed by the oper- 
55 ator. 

[0272] If, during reproduction, CPU 58 discovers the 
presence of a DIT in the converted stream, it returns to 
step S 32, and performs the following processing of the 
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converted PAT (step S 37). This is because the DIT in- 
dicates a point ot discontinuity of the recorded data. It 
also stops the display of the image (button BO etc.) for 
control purposes that was displayed in accordance with 
the navigation data and ensures that interactive 
processing based on the currently stored navigation da- 
ta is not performed. 

[0273] When there is a reproduction stop instruction 
from control input unit 54 such as remote controller 38, 
CPU 58 supplies this to MPU 64 (steps S 38, S 39). On 
receiving this, MPU 64 controls recording/reading unit 
66 so that reading from magnetic tape 44 is stopped. 

5.2.3 Other embodiments 

[0274] In the embodiment of Figure 34, the conver- 
sion means 36 was implemented by TS decoder 50, 
converted stream generating unit 62 and CPU 58 (in 
particular, steps S 24 and S 25). Also, restoration means 
40 was implemented by TS decoder 50 and CPU 58 (in 
particular, steps S 32, S 33, S 34, S 342, S 343 and S 
345). Since TS decoder 50 is thus shared by both the 
conversion means and the restoration means, the con- 
struction can be simplified. 

[0275] Although, in the embodiment of Figure 34, 
CPU 58 executed part of the generation of the converted 
stream (steps S 24, S 25), these processing steps could 
be performed by converted stream generating unit 62. 
Furthermore, although only packets selected in TS de- 
coder 50 were supplied to converted stream generating 
unit 62, it would be possible to arrange for the transport 
stream from descrambler 48 to be applied directly to 
converted stream generating unit 62. In this case, con- 
verted stream generating unit 62 performs selection of 
the necessary packets. 

[0276] It should be noted that although in Figure 34 
this was shown by reception/recording/reproduction de- 
vice 32, the reception device could be constituted solely 
by a reception unit 68. In this case, there may be pro- 
vided a data output terminal for recording for extracting 
the output 50a of the TS decoder and a data input ter- 
minal for restoration for accepting converted stream 50b 
Irom recording/reproduction unit 70. 
[0277] Also, a recording/reproduction device could be 
constituted solely by recording/reproduction unit 70. 
Further, this could be a reproduction device constituted 
solely by the reproduction function of recording/repro- 
duction unil 70 and a recording device constituted solely 
by the recording function of recording/reproduction unit 
70. 

[0278] Also, while, in the above embodiment, de- 
scrambled data were recorded, it could be arranged to 
record data still in scrambled condition. In this case, the 
ECM data may be recorded directly, or may be recorded 
as part of the EIT data. 

[0279] Also, although in the above embodiment the 
case where two sets of video/audio and two sets of nav- 
igation data were employed was illustrated, it would also 



be possible to employ three or more sets of video/audio 
and the three or more sets of navigation data. Also, it 
would be possible to use a single set of navigation data 
in respect of a plurality of video/audio [streams), or to 
s employ a plurality of sets of navigation data in respect 
of a single video/audio [stream]. 
[0280] In the above embodiment, when performing re- 
ception or reproduction by repeated transmission of a 
single set of navigation data (recorded repetitively and 

io sequentially), linkage was implemented by storing all 
THE mutually linked navigation data in memory 60 (re- 
cording device having random access capability). The 
capacity of memory 60 can thereby be reduced. In par- 
ticular, this is beneficial when a large number of naviga- 

15 tion data are linked. 

[0281] In contrast, in the case where the number of 
linked navigation data items is small, or where memory 
60 has spare capacity, all the mutually linked navigation 
data may be stored in memory 60. The repetition fre- 

20 quency with which repeated transmission of navigation 
data is performed can thereby be reduced. Also, link 
processing can be performed rapidly. 
[0282] Although, in the above embodiment, the video 
data was transmitted as video and it was arranged to 

25 receive, record and reproduce this, it would be possible 
to transmit the video data as static images and to re- 
ceive, record and reproduce these. In this case, as 
shown in Figure 45, a set of stationary pictures A, B, C, 
D are transmitted in repeated fashion as video data ES. 

30 By describing the mutual linkage relationships of these 
plurality of stationary pictures A, B, C, D in the object 
table and hyper link table of the navigation data, a serv- 
ice having interactive capability can be implemented in 
the same way as in the case of the video described 

3$ above. 

6. Fifth embodiment 
6.1 Transmission device 

40 

[0283] The basic construction of a transmission de- 
vice in this embodiment is as shown in Figure 2. How- 
ever, the navigation data that is generated by control 
data generating unit 6 is different from that of the fourth 
embodiment. In this embodiment, the navigation data 
includes a statement to vary the processing content in 
accordance with differences in the two environments 
found by comparing the recording environment at the 
receiving end when recording was made and the repro- 

50 duction environment when reproduction was effected. 
[0284] Taking as an example the navigation data de- 
scribed in the previous embodiment, in this embodi- 
ment, for example navigation data NVT 1, NVT 2 as 
shown in Figure 46 and Figure 47 are transmitted from 

55 the transmission device. In each of these navigation da- 
ta NVT 1 , NVT 2, the contents of the scripts which are 
given in the handler definition table are different from 
those of Figure 27 and Figure 28. The details of these 
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scripts are given in the processing of the reception de- 
vice. 

6.2. Reception/recordina/reproduction device 

6.2.1 Overall construction of reception/recording/ 
reproduction device 

[0285] Figure 48 shows the overall construction of a 
reception/recording/reproduction device according to 
this embodiment. In this embodiment, there is provided 
a recording environment acquisition means 72 that ac- 
quires the environment when the converted stream is 
created (i.e. the environment on recording), and the con- 
version means 36 generates a converted stream includ- 
ing this recording environment. Consequently, the con- 
verted stream that is recorded onto recording medium 
44 includes the recording environment. 
[0286] Reproduction environment acquisition means 
74 acquires the environment on reproduction. Restora- 
tion means 40 compares the reproduction environment 
obtained from the reproduction environment acquisition 
means 74 with the recording environment that is read 
from the recording medium, and changes the content of 
reproduction control in response to differences of these 
two environments. 

[0287] Reproduction can therefore be performed in an 
appropriate manner in accordance with the differences 
between the recording environment and reproduction 
environment. 

6.2.2 Specific constructional example and operation of 
the reception/recordinq/reproduction device 

[0288] A block diagram of the case where the recep- 
tion/recording/reproduction device 32 shown in Figure 
48 is implemented using a CPU is identical with Figure 
34. 

[0289] This device has three modes: reception mode, 
recording mode and reproduction mode. Hereinbelow, 
the operation of reception mode, recording mode and 
reproduction mode will be described. 

(1) Reception mode 

[0290] The processing in reception mode is the same 
as in Figure 36. However, the content of the navigation 
data that is interpreted and executed in step S 1 95 is 
different. 

[0291] The description will be given taking as an ex- 
ample the case of tele-shopping described in the previ- 
ous embodiments. Just as in the previous embodi- 
ments, a transport stream TS 1 as shown in Figure 24 
is incoming. It will be assumed that navigation data NVT 
1, NVT 2 as shown in Figure 46 and 47 are incoming. 
[0292] Let us assume that, with the screen in the con- 
dition shown in Figure 32, the selection button 84 of re- 
mote controller 78 is pressed. The condition of Figure 



32 is a condition in which buttons are displayed in ac- 
cordance with navigation data NVT 2 and button B10 is 
selected. CPU 58 therefore acquires the handler index 
"0" that is given in the handler column of index "0" of the 

5 object table of navigation data NVT 2 of Figure 47. It 
then gets the script corresponding to handler index "0" 
of the handler definition table, and executes this. 
[0293] The first line of this script is an •if' statement. 
If the condition stated after the "if statement is fulfilled, 

10 the script after "then" is executed; if it is not fulfilled, the 
script after then" (up to "endif) is ignored. In this case, 
the condition is that mode=reproduction i.e. whether the 
system is in reproduction mode or not. The CPU 58 
stores in memory 60 the current operating mode, which 

is is changed over in response to control input from control 
input unit 54. CPU 58 therefore evaluates the condition 
in accordance with this. 

[0294] Since the system is currently in reception 
mode, the "if" condition of the first line is not fulfilled, so 

20 processing shifts to execution of the next "if statement. 
The condition here is whether the system is in reception 
mode or not. Since the system is currently in reception 
mode, the script after the "then" is executed. That is, 
send_string(index 1, index 2) is executed. A telephone 

25 call is thereby made to the Osaka center, and an order 
for product "B-133 - is made. 

(2) Recording mode 

30 [0295] Figure 49 shows in the form of a flow chart the 
recording mode program which is recorded in memory 
60. The basic processing is the same as in the case of 
Figure 40. At step S 232, CPU 58 sets the packet ID 
(given in the NIT) of the control data TDT (time and date 

3S table) that indicates the current time and date in the reg- 
ister of TS decoder 50 used for control data separation. 
The content of the TDT is thereby stored in memory 60. 
TDTs are sent frequently, and CPU holds only newest 
TDT in the memory 60. 

40 [0296] Next, CPU 58, when the SIT is generated, in- 
cludes the content of the TDT i.e. the current time and 
date in the description of the SIT (for example, the de- 
scriptor region) (step S 25). Consequently, the recording 
time and date are included as the recording environment 

4S jn the converted stream that is recorded on magnetic 
tape 44. 

[0297] It should be noted that the recording time could 
also be extracted and recorded by a calendar device or 
clock device incorporated in the device. 

so 

(3) Reproduction mode 

[0298] The processing in reproduction mode is the 
same as in Figure 44. However, the content of the nav- 
ss igation data that is interpreted and executed in step S 
345 is different. It will now be assumed that the tele- 
shopping service described above is recorded on mag- 
netic tape 44. 
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[0299] Just as in the case of the description of the re- 
ception mode, let us assume that selection button 84 of 
remote controller 78 is pressed when the condition 
shown in Figure 32 is being reproduced. The condition 
of Figure 32 is a condition in which buttons are displayed 
in accordance with the navigation data NVT 2 and button 
B10 is selected. CPU 58 therefore acquires handler in- 
dex "0°, which is given in the handler column of the index 
"O" of the object table of navigation data NVT 2 of Figure 
47. Next, it gets and executes the script corresponding 
to handler index "O" of the handler definition table. 
[0300] The system is currently in reproduction mode, 
so the "if" condition of the first line is satisfied, and the 
script after the "then - of the second line is executed. First 
of all, CPU 58 executes B get_record_time Tr°. This is an 
instruction to acquire the recording time recorded on 
magnetic tape 44 and to insert this in variable Tr. CPU 
58 acquires the SIT by setting the packet ID of the SIT 
in the register of TS decoder 50 used for control data 
separation. Furthermore, it extracts the recording time 
information which is included as the content of this SIT, 
and stores this in memory 60 as variable Tr. 
[0301] Next, it executes "get_current_time Tc'. This is 
an instruction to get the current time and to insert it in 
variable Tc. CPU 58 acquires the current time and date 
from a calendar device and clock device (not shown) 
which are incorporated, and stores these in memory 60 
as variable Tc. 

[0302] Further, in the "if" statement of the next line, a 
decision is made as to whether or not, at the current date 
and time Tc, 1 0800 minutes or more have elapsed after 
the recording time and date Tr. If no more than 10800 
minutes have elapsed, "send_string(index0, index2)° is 
executed, the Osaka center is telephoned, and a prod- 
uct order is placed. If more than 10800 minutes have 
elapsed, H send_string(index0, index2)" is not executed. 
[0303] As described above, with this embodiment, it 
can be arranged that even if a product purchasing order 
operation such as tele-shopping was performed during 
reproduction, if the order period (10800 minutes in the 
case described above) has expired, the product order 
is not made. 

[0304] It is possible to arrange that if an order was not 
executed even though the operation for making a prod- 
uct order was performed, a message to that effect is dis- 
played on the screen of TV set 46. This may also be 
specified by a script of the navigation data. 
[0305] By using a script as shown in Figure 50, it is 
possible to specify that if the relationship between the 
recording time and date and reproduction time and date 
satisfies condition A linkage is effected to content index 
"0° but, if this is not satisfied, linkage is effected to con- 
tent index "1 That is, even though the same operation 
is performed (for example actuation of the handler), it is 
possible to arrange for linkage to be effected to different 
content, in accordance with the difference of recording 
time and date and reproduction time and date. In this 
way, on reproduction, suitable content can be output 



corresponding to the discrepancy with respect to the re- 
cording date and time. 

[0306] Although in the above embodiment the condi- 
tion for performing execution or not was stated in the 
5 script as an 'if' statement, it would be possible to provide 
an execution condition table as in the sixth embodiment, 
illustrated below. 

6.2.3 Recording environment and reproduction 
to environment 

[0307] In the embodiment described above, the date 
and time were employed as the recording and reproduc- 
tion environment. However, it would be possible to em- 
ploy just the recording date or time. It would also be pos- 
sible to employ the day of the week or whether or not 
the day is a holiday. 

[0308] In the above embodiment, the recording date 
and time and reproduction date and time were used as 
the recording environment and reproduction environ- 
ment. However, the device used for recording and the 
device used for reproduction could be used as the re- 
cording environment and reproduction environment. For 
example, the type of device could be recorded as the 
recording environment and compared with the type of 
recording device and type of reproduction device in the 
navigation data and a statement provided whereby re- 
production is effected with the recording data format etc. 
converted in accordance with the difference thereof. Al- 
so, the place of recording or place of reproduction could 
be used as recording environment or reproduction en- 
vironment. 

[0309] Also, although, in the above embodiment, the 
recording environment was given in the SIT, it could be 
given in the converted PAT or converted PMT etc. 

6.3. Other embodiments 

[0310] In the above embodiment, it was arranged for 
data indicating the degree of discrepancy between the 
recording environment and the reproduction environ- 
ment and the processing content to deal with this to be 
transmitted included in the transport stream from the 
transmission device, . and for the reception/recording/ 
reproduction device at the receiving end to alter its 
processing content in accordance with this data in ac- 
cordance with the discrepancy of the recording environ- 
ment and reproduction environment. It is therefore pos- 
sible to flexibly determine, from the transmission end, 
the degree of discrepancy of the recording environment 
and reproduction environment and the processing con- 
tent to deal with this. However, as in the case of the sec- 
ond embodiment of Figure 16, it is possible to prepare 
at the reception/recording/reproduction device informa- 
tion regarding the degree of discrepancy of the record- 
ing environment and reproduction environment and the 
processing content to deal with this. 
[0311] In the above embodiment, a single set of nav- 
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igation data is repeatedly transmitted (repeatedly se- 
quentially recorded). Furthermore, in this navigation da- 
ta, there are described images for control purposes to 
make it possible to distinguish which condition is select- 
ed, as well as links or display data of video/audio corre- 
sponding to the selected condition. Thus, an example 
of a service having interactive capability has been de- 
scribed. However, the method of implementing interac- 
tive capability is not restricted to the above and can be 
applied to any service having interactive capability 
wherein the processing content can be changed by re- 
cording the environment on a recording medium during 
recording and comparing this with the environment on 
reproduction. 

7. Sixth embodiment 

7. 1 . Transmission device 

[0312] The basic construction of a transmission de- 
vice in this embodiment is as shown in Figure 2. How- 
ever, the navigation data generated by control data gen- 
erating unit 6 is different from that of the fifth embodi- 
ment. In this embodiment, the navigation data contains 
a statement to alter the processing content in accord- 
ance with the reproduction environment on reproduc- 
tion. 

[0313] Taking the example of the tele-shopping de- 
scribed in the previous embodiments, in this embodi- 
ment, navigation data NVT 1 and NVT 2 for example as 
shown in Figure 51 and Figure 52 are transmitted from 
the transmission device. In each of the navigation data 
NVT 1 , NVT 2, a condition column is provided in the han- 
dler definition table, and a condition execution table cor- 
responding to this is newly added. The details of these 
execution conditions are described in the processing of 
the reception device. 

7 2. Reception/recordina/reproduction device 

7.2.1 Overall construction of the reception/recording/ 
reproduction device 

[0314] Figure 53 shows the overall construction of a 
reception/recording/reproduction device according to 
this embodiment. In this embodiment, there is provided 
a reproduction environment acquisition means 74 that 
acquires the environment on reproduction. In reproduc- 
tion mode, restoration means 40 outputs appropriate re- 
production content depending on the environment in 
question, by taking into account the reproduction envi- 
ronment obtained from the reproduction environment 
acquisition means 74. 

[0315] Consequently, suitable reproduction can be 
achieved, in accordance with the reproduction environ- 
ment. 



7.2.2 Specific constructional example and operation of 
reception/recordi no/reproduction device 

[0316] The block diagram of the case where the re- 
5 ception/recording/reproduction device 32 shown in Fig- 
ure 53 is implemented using a CPU is identical with Fig- 
ure 34. 

[0317] This device has three modes: reception mode, 
recording mode and reproduction mode. Hereinbelow, 
to the operation of reception mode, recording mode, and 
reproduction mode will be described. 

CH Reception mode 

is [0318] Processing in reception mode is the same as 
in Figure 36. However, the content of the navigation data 
that are interpreted and executed in step S 1 95 is differ- 
ent. 

[0319] This will be described taking as an example the 

20 tele-shopping described in the preceding embodiments. 
Let us assume that navigation data NVT 1 and NVT 20 
as shown in Figure 51 and Figure 52 are being trans- 
mitted from the transmission device. 
[0320] With the screen in the condition shown in Fig- 

25 ure 32, let us assume that the selection button 84 of re- 
mote controller 78 is pressed. In the condition of Figure 
32, buttons are displayed in accordance with the navi- 
gation data NVT 2, and button B10 is in selected condi- 
tion. Consequently, CPU 58 acquires the handler index 

30 °0" given in the handler column of index "0" of the object 
table of navigation data NVT 2 of Figure 52. Next, it gets 
the script and conditions corresponding to handler index 
"0" of the handler definition table. 
[0321] Since "0" is given in the condition column, a 

35 condition is acquired corresponding to execution condi- 
tion index "3" of the execution condition table. That is, 
the time limit "23:59 on 31st August, 1998" is obtained. 
CPU 58 acquires the current date and time from the TDT 
in the transport string or the incorporated calendar de- 

40 vice/clock device etc. (reception time acquisition 
means) and determines whether or not the current time 
has passed the aforementioned execution time limit. 
[0322] If the execution time limit has not passed, the 
script corresponding to handler index "0" of the handler 

45 definition table is executed. A telephone call is therefore 
made to the Osaka center, and an order for a product is 
made. 

[0323] If the execution time has passed, the above 
script is not executed and no order is made. 

so 

(2\ Recording mode 

[0324] The processing for recording mode is the same 
as in Figure 40. 

55 

(3) Reproduction mode 

[0325] The processing in reproduction mode is the 
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same as in the case of Figure 44. However, the content 
of the navigation table that is interpreted and executed 
in step S 345 is different. The following description as- 
sumes that the tele-shopping service described above 
is recorded on magnetic tape 44. 
[0326] As in the case of the description of the recep- 
tion mode, let us assume that that the selection button 
84 of remote controller 78 is pressed when the condition 
shown in Figure 32 is being reproduced. In the condition 
of Figure 32, buttons are displayed in accordance with 
the navigation data NVT 2 and button B1 0 is selected. 
CPU 58 therefore acquires the handler index "0" that is 
given in the handler column of index "0" of the object 
table of navigation data NVT 2 of Figure 47. 
[0327] Next, it gets the script and conditions corre- 
sponding to handler index *0 m ot the handler definition 
table. Since "0" is given in the condition column, the con- 
dition corresponding to execution condition, index "3" of 
the execution condition table is acquired. That is, the 
fact that the execution time-limit is "23:59 on 31st Au- 
gust, 1998' is obtained. CPU 58 acquires the current 
date and time from the TDT in the transport stream or 
an incorporated calendar device or clock device etc. (re- 
ception time acquisition means), and determines wheth- 
er the current date and time has passed the aforemen- 
tioned execution time limit 

[0328] If the execution time limit has not been passed, 
the script corresponding to handler index "0" of the han- 
dler definition table is executed. A telephone call is 
therefore made to the Osaka center, and an order for a 
product is made. 

[0329] If the execution time limit has passed, the 
above script is not executed, and no order is made. 
[0330] As described above, with this embodiment, 
even though the operation for making a product pur- 
chase order such as tele-shopping is performed during 
reproduction, if the time limit for making an order (23:59 
on 31st August, 1998 in the above case) has passed, it 
can be arranged that no product order is made. 
[0331] It should be noted that if, notwithstanding that 
the operation for making a product order has been per- 
formed, no product order has been made, a message 
to that effect may be arranged to be displayed on the 
screen of TV set 46. This also may be stated in the script 
of the navigation data. 

[0332] Although, in the above embodiment, the con- 
dition for whether execution is performed was stated in 
the execution condition table, it would be possible for 
this to be given in the script as an "if' statement, as in 
the case of the fifth embodiment. 

7.2.3 Reproduction environment 

[0333] In the above embodiment, the date and time 
were employed as the recording and reproduction envi- 
ronment. However, it would be possible to employ only 
the date of recording or only the time. It would also be 
possible to employ the day of the week or whether or 



not the day is a holiday. 

[0334] In the above embodiment, the reproduction 
date and time was taken as the reproduction environ- 
ment, and the execution content was determined by 
5 making a judgment about this reproduction date and 
time in accordance with the navigation data. However, 
it would be possible to determine the execution content 
by taking the device used for reproduction as the repro- 
duction environment and using the navigation data to 
make a decision about this reproduction device. Also, 
the place of reproduction could be taken as the repro- 
duction environment 

[0335] For example, in the above embodiment, which 
button was selected and displayed in the initial condition 
was fixed. However, it could be arranged for the naviga- 
tion data to prescribe which button is selected and dis- 
played in the initial condition, in accordance with the re- 
production environment (for example, the place of in- 
stallation of the reproduction device). If this is done, the 
initial screen obtained if reproduction is performed with 
a device situated in Osaka is the display of Figure 29, 
while the initial screen obtained if reproduction is per- 
formed with a device situated in Tokyo is the display of 
Figure 30. 

[0336] Also, in the same way, it is possible to select 
the initial audio of a bilingual broadcast in accordance 
with the reproduction condition (for example, the loca- 
tion in which the reproduction device is situated). 
[0337] It should be noted that an optimal initial screen 
in accordance with the reception environment can be 
obtained by performing a similar process in accordance 
with the reception environment (for example the location 
of installation of the reception device). 

8. Seventh embodiment 

[0338] In the above embodiments, navigation data 
shown in the figures 46 and 47 are used. Navigation da- 
ta may be described by HTML( Hyper Text Markup Lan- 
guage) as shown in figures 54 and 55. Because HTML 
is widely used in the Internet, Navigation data described 
by HTML achieves compatibility with computer. 
[0339] In figure 54, the display position of button B0 
is instructed by "left:500; top:200" of part 200. 
"normal_bitmap_file:bitmapO" instructs to use the data 
"bitmapO" as non-selected status, and 
B focused_bitmap_file;bitmap1 " instructs to use the data 
"bitmapl" as selected status. "Ieft:500; top:200* in- 
structs the display position of the button, "on- 
clicks °shopping_osaka()" instructs a script that should 
be executed when a selected button is selected and de- 
cided. Concerning other buttons B1 and B2, similar in- 
structions are made. 

[0340] The part 210 describes a script 
p shopping_osaka() 0 that is executed when the button of 
ordering from osaka is selected and decided. The part 
220 describes a script n shopping_tokyoO" that is exe- 
cuted when the button of ordering from tokyo is selected 
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and decided. Contents of script is same as figure 46. 
[0341] The part 230 describes a script 
"goto_cbthing_store()" that is executed when the button 
of moving to clothing store is selected and decided. 
[0342] HTML scripts shown in figures 54 and 55 are 
corresponding to the scripts shown in figures 46 and 47 
and are same results as the scripts shown in figures 46 
and 47. Other self-description language such as XML 
(extensible Markup Language) or BML(Broadcast 
Markup Language) may be used instead of HTML. 

9. Eighth embodiment 

[0343] In above embodiments, SIT that includes the 
time and date described in received newest TDT is re- 
corded in the recording medium, and the recording time 
and date are obtained by reading the time and date of 
SIT form the recording medium. While process of this 
method is simple, the recorded time is not accurate. As 
shown in figure 57, time t1 is recorded between time du- 
ration 301, and time t2 is recorded between time dura- 
tion 302. 

[0344] When accurate time is necessary, following 
method mat be used. Referring to figure 56, CPU 58 ad- 
justs the clock 61 with calendar by using the received 
TDT. CPU 58 obtains the current time and date from the 
clock 61 and recording the same as a part of SIT, when 
generating the SIT. This achieves to record an accurate 
recording time into the recording medium. 
[0345] When reproduction mode, the recording time 
is obtained by the time and date reproduced form the 
recording medium as a part of SIT CPU 58 obtains the 
recording time from SIT and holds newest recording 
time in the memory 60. 

[0346] In obtaining the recording time, the obtained 
recording time is not accurate. Timer 63 (within CPU 58) 
may be used for obtaining accurate recording time. Re- 
ferring to figure 58, the timer 63 is reset and restarted 
when recording time in SIT is obtained. When obtaining 
the recording time, accurate recording time that is cal- 
culated by adding the timer count time At to the time t1 
shown by newest SIT is obtained as t1 + At. Another 
clock with calendar that is adjusted by SIT may be pro- 
vided instead of the timer 63. 

[0347] In the above mentioned embodiment, the clock 
61 showing current time is adjusted by TDT in the re- 
ception and recording modes, but is not adjusted by TDT 
in the reproducing mode. This is because TS decoder 
50 reads and process the converted stream form the re- 
cording medium, and dose not obtain TDT form the 
broadcasted transport stream. Therefore, there may be 
an error in the current time obtained from the clock 61 . 
[0348] For preventing the problem, another TS de- 
coder 150 is provided other than TS decoder 50 as 
shown in figure 59. In reproduction mode, CPU 58 ob- 
tains the recording time and date form SIT using the TS 
decoder 1 50 and stores the recording time and date into 
the memory 60 and controls the timer 63. On the other 
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hand, CPU 58 obtains TDT form the transport stream 
by TS decoder 50 and adjusts the clock 61 using the 
TDT By using this method, both the accurate recording 
time and the accurate current time are obtained. 

5 [0349] Further, in the embodiment of figure 59, a serv- 
ice is recording simultaneously with other service is re- 
ceiving and outputting TV set 46, because other tuner 
134 and descrambler 148 are also provided. 
[0350] In other embodiments, TOT(Time Offset Table) 

io may be used instead of TDT 

10. Others 

[0351] In all of the above embodiments, some or all 
15 of the functions implemented using the CPU could be 
implemented by means of hardware. Also, in all of the 
above embodiments, some or all of the functions imple- 
mented using hardware could be implemented using the 
CPU. 

20 [0352] Also, while, in the above embodiments, an ex- 
ample was described in which magnetic tape capable 
of being recorded to sequentially was employed as the 
recording medium for recording the converted stream, 
it would be possible to employ recording media such as 

2S a magnetic disc, magneto optic disc, hard disc, flexible 
disc. DVD, or CD-R. 

[0353] While the embodiments of the present inven- 
tion, as disclosed herein, constitute preferred forms, it 
is to be understood that each term was used as illustra- 
30 tive and not restrictive, and can be changed within the 
scope of the claims without departing from the scope 
and spirit of the invention. 

35 Claims 

1. A recording and reproduction device for digital 
broadcasts comprising: 

40 means for receiving that receives a transport 

stream in which a plurality of services are pack- 
et-multiplexed; 

means for conversion that selects packets re- 
lating to a desired service from the received 
45 transport stream and outputs these as a con- 

verted stream; 

means for recording that records the converted 
stream from the conversion means on a record- 
ing medium; 

so means for reading that reads the converted 

stream recorded on the recording medium; and 
means for restoration that receives the convert- 
ed stream from the means for reading and that 
reproduces and outputs service content. 

55 

2. The recording and reproduction device of claim 1 
wherein said means for conversion generates a 
converted stream by selecting, of packets relating 
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to the desired service in the transport stream, an 
elementary stream and PAT and PMT packets. 

3. The recording and reproduction device of claim 1 
wherein said means for conversion also supplies to, 5 
the means for recording the environment informa- 
tion when the converted stream is generated and 
the means for recording records this on a recording 
medium as recording environment information to- 
gether with the converted stream or as part of the to 
converted stream; and 

the means for restoration compares the repro- 
duction environment when the converted stream 
from the means for reading is reproduced with the 
recording environment information recorded on the is 
recording medium, and alters the content of repro- 
duction control in accordance with differences of 
these two environments. 

4. The recording and reproduction device of claim 3 20 
wherein the means for conversion supplies record- 
ing time information indicating that the time at which 
recording was performed to the recording means as 
recording environment information; and 

the means for restoration compares repro- 2 $ 
duction time information indicating the time at which 
reproduction is performed with recording time infor- 
mation recorded on the recording medium and al- 
ters the content of reproduction control in accord- 
ance with the difference of these two. 30 

5. The recording and reproduction device of claim 4 
wherein the means for conversion acquires record- 
ing time information based on the TDT, TOT or PCR 

in the transport stream and supplies this to the 55 
means for recording. 

6. The recording and reproduction device of claim 3 
wherein the means for conversion supplies record- 
ing place information indicating the place where the 40 
recording was made to the means for recording, as 
recording environment information; and 

the means for restoration compares the repro- 
duction place information indicating the place 
where reproduction is being performed with the re- *s 
cording place information recorded on the recording 
medium and alters the content of reproduction con- 
trol in accordance with differences of these two. 

7. The recording and reproduction device of claim so 
wherein the means for conversion supplies record- 
ing device information indicating the device with 
which recording was performed to the recording 
means as recording environment information; and 

the means for restoration compares repro- ss 
duction device information indicating the device 
with which reproduction is performed with recording 
device information recorded on the recording medi- 



um and alters the content of reproduction control in 
accordance with the difference of these two. 

8. A recording medium on which are recorded an ele- 
mentary stream of video or audio or video/audio and 
packet-multiplexed data of PAT and PMT selected 
from packets relating to a desired service in a trans- 
port stream wherein said PMT is constituted by ex- 
tracting from the PMT information in the transport 
stream only information associated with said ele- 
mentary stream relating to the desired service. 

9. The recording medium according to claim 8 on 
which are recorded packet-multiplexed data, in 
which, further, recording environment information is 
recorded in packet-multiplexed form. 

10. A transmission device that transmits a transport 
stream including content data wherein said trans- 
port stream includes instructions or data for chang- 
ing the reproduction control content by comparing 
recording environment information and reproduc- 
tion environment information. 

11. A method of recording and reproduction wherein a 
transport stream is received in which a plurality of 
services are packet-multiplexed; packets relating to 
a desired service are selected from the received 
transport stream to form a converted stream; 

this converted stream is recorded on a record- 
ing medium; 

the converted stream that is recorded on the 
recording medium is read; and 
this converted stream is received and used to. 
reproduce and output service content. 

12. A method of communication in which, at the trans- 
mission end, a transport stream including service 
content is transmitted; 

at the receiving end, packets relating to a de- 
sired service are selected from the transport 
stream that is received and used to generate a 
converted stream, which is recorded on a re- 
cording medium; 

the service content is restored in receiving 
mode, in accordance with the transport stream 
that has been received, or, in reproduction 
mode, in accordance with the converted stream 
that has been read from said recording medi- 
um; and, 

at the receiving end, the content that is output 
is altered depending on whether [the current 
mode] is reception mode or reproduction mode. 

13. A reception, recording and reproduction device for 
digital broadcasts comprising: 
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means for reception that receives a packetized 
transport stream; 

means for conversion that selects packets re- 
lating to a desired service from a received 
transport stream and generates a converted 
stream; 

means for recording that records a converted 
stream from the means for conversion on a re- 
cording medium; 

means for reading that reads a converted 
stream recorded on a recording medium; and 
means for restoration that, in reception mode, 
receives a transport stream from the means for 
reception and that, in reproduction mode, re- 
ceives a converted stream from the means for 
reading, and that restores a service content sig- 
nal; 

in which said means for restoration alters the 
control content in accordance with the repro- 
duction environment on reproduction. 

14. The device of claim 1 3 wherein the means for res- 
toration alters the content of the service content sig- 
nal that is output, by altering the control content in 
accordance with the reproduction environment on 
reproduction. 

15. The device of claim 14 wherein said reproduction 
environment is the reproduction time. 

16. The device of claim 14 wherein said reproduction 
environment is the place of reproduction. 

17. The device of claim 14 wherein said reproduction 
environment is the device whereby reproduction is 
effected. 

18. A recording medium on which are recorded an ele- 
mentary stream of video or video and audio, and 
packet-multiplexed data of PAT and PMT selected 
from packets relating to a desired service in a trans- 
port stream wherein said PMT is constituted by ex- 
tracting from the PMT information in the transport 
stream only information associated with said ele- 
mentary stream relating to the desired service, 
wherein said packet-multiplexed data includes con- 
ditions or instructions applied only on reproduction 
or conditions or instructions that are not applied only 
on reproduction. 

19. A transmission device that transmits a transport 
stream including content data wherein said trans- 
port stream includes conditions or instructions ap- 
plied only on reproduction or conditions or instruc- 
tions that are not applied only on reproduction. 

20. A transmission device that transmits a transport 
stream including content data wherein said trans- 



port stream includes a program/script which is of dif- 
ferent control content depending on whether [the 
current model is reception mode or is left in repro- 
duction mode. 

5 

21. A reception, recording and reproduction device for 
digital broadcasts comprising: 

means for reception that receives a packetized 
io transport stream including interactive control 

data for realizing an interactive capability; 
means for conversion that selects packets re- 
lating to a desired service from a received 
transport stream and generates a converted 
75 stream including interactive control data; 

means for recording that records a converted 
stream from the means for conversion on a re- 
cording medium; 

means for reading that reads a converted 
20 stream recorded on a recording medium; 

means for operator control handling that ac- 
cepts a control input from an operator; and 
means for restoration that, in reception mode, 
receives a transport stream from the means for 
2S reception and that, in reproduction mode, re- 

ceives a converted stream from the means for 
reading, and that restores a service content sig- 
nal including images for operator control pur- 
poses and that interactively alters the content 
so of the service content signal that is output in ac- 

cordance with control input from the operator 
based on interactive control data in this stream. 

22. A digital reception device for digital broadcasts that 
35 receives a transport stream and that outputs data 

for recording for recording a desired service having 
interactive capability, comprising: 

means for reception that receives a packetized 
40 transport stream including interactive control 

data for realizing interactive capability; 
means for conversion that selects packets re- 
lating to a desired service from the received 
transport stream and that generates a convert- 
45 ed stream including interactive control data; 

and 

a data output terminal for recording that sup- 
plies the converted stream to a recording de- 
vice. 

so 

23. A digital recording device for digital broadcasts for 
receiving a transport stream and recording a de- 
sired service having interactive capability, compris- 
ing: 

55 

means for conversion that selects packets re- 
lating to a desired service from the transport 
stream and that generates a converted stream 
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including interactive control data; and 
means for recording that records the converted 
stream from the means for conversion on a re- 
cording medium. 

5 

24. A reproduction device for reproducing a service 
having interactive capability by reading a converted 
stream recorded on a recording medium, compris- 
ing: 

10 

means for reading that reads a converted 
stream recorded on the recording medium; 
means for operator control handling that re- 
ceives a control input from an operator; and 
means for restoration that receives a converted is 
stream from the means for reading and restores 
a service content signal including images for 
operator control purposes and that interactively 
alters the content of the service content signal 
that is output in accordance with control input 20 
from the operator, based on interactive control 
data in this stream. 

25. A reception device for digital broadcasts compris- 
ing: 25 

means for reception that receives a packetized 
transport stream containing interactive control 
data for realizing interactive capability; 
a data input terminal for restoration for receiv- 30 
ing a converted stream; 
means for operator control handling that re- 
ceives control input from an operator; and 
means for restoration that receives a converted 
stream from the transport stream from the 35 
means for reception or the data input terminal 
for restoration and that restores a service con- 
tent signal containing images for operator con- 
trol purposes and that alters in interactive fash- 
ion the content of the service content signal that 40 
is output, in accordance with control input from 
the operator, in accordance with interactive 
control data in this stream. 

26. The device of claim 21 wherein, in said transport 45 
stream, a plurality of mutually associated interactive 
control data form a group, this group being repeti- 
tively transmitted a plurality of times, and said inter- 
active control data comprise data for display of con- 
trol buttons having a display condition of selected so 
condition or non -selected condition and comprise 
link information of the image data or display data 
associated with the control buttons. 

27. The device of claim 21 wherein the means for con- 55 
version, of the packets relating to the desired serv- 
ice in the transport stream, selects packets of an 
elementary stream, PAT, PMT and interactive con- 



trol data, and thereby generates a converted 
stream. 

28. The device of claim 21 wherein the means for con- 
version, at a time point when the service that is re- 
corded is discontinued, generates a converted 
stream in which control data indicating discontinuity 
are inserted. 

29. The device of claim 28 wherein the means for res- 
toration, when it discovers, from the converted 
stream that is read, control data indicating discon- 
tinuity, does not perform interactive processing 
based on navigation data recorded prior to this con- 
trol data indicating discontinuity. 

30. The reception, recording and reproduction device 
of claim 21 wherein the means for conversion also 
supplies, to the means lor recording, the environ- 
ment when the converted stream is generated and 
the means for recording records this as recording 
environment information on the recording medium 
together with the converted stream or as part of the 
converted stream, and the means for restoration 
compares the reproduction environment when the 
converted stream is reproduced from the means for 
reading with the recording environment information 
recorded on the recording medium and alters the 
content of reproduction control in accordance with 
the difference of the two environments. 

31 . The reception device of claim 22 wherein the means 
for conversion outputs the environment information 
when the converted stream is generated from the 
data output terminal for recording as part of the con- 
verted stream or together with the converted 
stream. 

32. The recording device of claim 23 wherein the 
means for conversion also supplies the environ- 
ment information when the converted stream is 
generated to the means for recording as part of the 
converted stream or together with the converted 
stream, and the means for recording also records 
this environment information, 

33. The device of claim 24 wherein the means for res- 
toration compares the reproduction environment 
when the converted stream from the means for 
reading is reproduced with the recording environ- 
ment information recorded on the recording medi- 
um and alters the content of reproduction control in 
accordance with the difference of these two envi- 
ronments. 

34. The device of claim 30 wherein the means for res- 
toration alters the content of reproduction control in 
accordance with whether or not the content of the 
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there is further provided clock means that measures 
the current time, and the means for restoration ac- 
quires reproduction time information from the out- 
put of the clock means. 

5 

43. The device of claim 30 wherein said recording en- 
vironment or reproduction environment are respec- 
tively the place of recording or place of reproduc- 
tion. 

10 

44. The device of claim 30 wherein said recording en- 
vironment or reproduction environment are respec- 
tively the device whereby recording was effected or 
the device whereby reproduction was effected. 

75 

45. A reception, recording and reproduction device for 
digital broadcasts comprising: 

means for reception that receives a transport 
20 stream including a program/script; 

means for conversion that selects packets re- 
lating to a desired service from a received 
transport stream and generates a converted 
stream including a program/script; 
2S means for recording that records a converted 

stream from the means for conversion on a re- 
cording medium; 

means for reading that reads a converted 
stream recorded on a recording medium; 

30 means for operator control handling that ac- 

cepts a control input from an operator; and 
means for restoration that, in reception mode, 
receives a transport stream from the means for 
reception and that, in reproduction mode, re- 

35 ceives a converted stream from the means for 

reading, and that restores a service content sig- 
nal and that exercises control in accordance 
with the program/script in this stream; and 
wherein the control content of said means for 

40 restoration is different in reception mode and 

reproduction mode, even when the same pro- 
gram/script is executed. 



service content signal that is output is interactively 
altered, based on the differences of said environ- 
ments. 

35. The device of claim 30 wherein the means for res- 
toration alters the content of reproduction control in 
accordance with whether or not some ail of the in- 
structions included in the interactive control data 
are executed. 

36. The device of claim 30 wherein the means for res- 
toration alters the content of reproduction control by 
evaluating the difference of reproduction environ- 
ment information and recording environment infor- 
mation in accordance with a condition included in 
the interactive control data. 

37. The device of claim 35 wherein there is further pro- 
vided means for communication for performing 
communication with the outside and the means for 
restoration determines whether or not communica- 
tion is performed by this means for communication 
in response to control input by an operator in ac- 
cordance with the difference of said environments. 

38. The device of claim 37 wherein there is further pro- 
vided a log recording unit that records log informa- 
tion of communication performed by the means for 
communication in response to control input by the 
operator, and, in the log information recording unit, 
there are also recorded data for distinguishing com- 
munication in the reproduction mode or communi- 
cation in the reception mode. 

39. The device of claim 30 wherein said recording en- 
vironment or reproduction environment are respec- 
tively the recording time or reproduction time. 

40. The device of claim 30 wherein said recording en- 
vironment or reproduction environment are respec- 
tively the recording time or reproduction time and 
the means for conversion acquires the recording 
time from the TDT or TOT or PCR in the transport 
stream and supplies this to the means for recording 
as recording time information. 

41. The device of claim 30 wherein said recording en- 
vironment or reproduction environment are respec- 
tively the recording time or reproduction time and 
there is further provided clock means that measures 
the current time, and the means for conversion ac- 
quires the recording time from the output of the 
clock means and supplies this to the means for re- 
cording as recording time information. 

42. The device of claim 30 wherein said recording en- 
vironment or reproduction environment are respec- 
tively the recording time or reproduction time and 



46. A reception, recording and reproduction device for 
45 digital broadcasts comprising: 



means for reception that receives a transport 

stream including a program/script; 

means for conversion that selects packets re- 

so latin g to a desired service from a received 

transport stream and generates a converted 
stream including a program/script; 
means for recording that records a converted 
stream from the means for conversion on a re- 

55 cording medium; 

means for reading that reads a converted 
stream recorded on a recording medium; 
means for operator control handling that ac- 
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cepts a control input from an operator; and 
means for restoration that, in reception mode, 
receives a transport stream from the means for 
reception and that, in reproduction mode, re- 
ceives a converted stream from the means for 5 
reading, and that restores a service content sig- 
nal and that exercises control in accordance 
with a program/script in this stream, in which: 
said means for recording records the recording 
time point on a recording medium together with 10 
the converted stream or as part of the convert- 
ed stream, and 

said means for restoration, in reproduction 
mode, compares the current time point and the 
recording time point, and alters the content of 1$ 
control in accordance with this comparison. 

47. A recording and reproduction device for digital 
broadcasts comprising: 

20 

a conversion circuit that selects packets relat- 
ing to a desired service from a transport stream 
including interactive control data for realizing 
an interactive capability and outputs these as a 
converted stream including interactive control zs 
data; 

means for recording that records a converted 
stream from the conversion circuit on a record- 
ing medium; 

means for reading that reads a converted 30 
stream recorded on a recording medium; 
a decoder that separates and outputs an ele- 
mentary stream and interactive control data 
from the converted stream that is read; 
a signal generating circuit that receives the el- 35 
ementary stream from the decoder and instruc- 
tions from a control unit and that generates a 
service content signal; 

a control unit that controls the operation of the 
decoder; *o 
a recording unit wherein is recorded a basic 
program that determines the operation of the 
control unit; and 

an operator control handling unit that accepts 
a control input from the operator, in which 45 
said basic program generates an image signal 
for control purposes based on the interactive 
control data and supplies this to the signal gen- 
erating circuit, and 

interprets the control program or condition data so 
included in the interactive control data and, 
based on control input from the operator, exer- 
cises control at least such as to alter the inter- 
active control data that is separated by the de- 
coder, and thereby makes the control unit per- 55 
form processing whereby an interactive service 
content signal is output from the signal gener- 
ating circuit. 



48. The recording and reproduction device of claim 47 
wherein said recording unit records a converted 
stream from the conversion circuit on a recording 
medium together with recording environment infor- 
mation, and said basic program furthermore com- 
pares the recording environment information that is 
read from the recording medium with the reproduc- 
tion environment, and interprets the control pro- 
gram or condition data included in the interactive 
control data, and thereby makes the control unit 
perform processing such as to alter the control con- 
tent in respect of the decoder or signal generating 
circuit or both of these in accordance with differenc- 
es in these two environments. 

49. A basic program recording medium wherein is re- 
corded a basic program for controlling a recording/ 
reproduction device comprising: a conversion cir- 
cuit that selects packets relating to a desired service 
from a supplied transport stream and outputs these 
as a converted stream including interactive control 
data; a recording unit that records a converted 
stream from the conversion circuit on a recording 
medium; means for reading that reads a converted 
stream recorded on a recording medium; a decoder 
that separates and outputs an elementary stream 
and interactive control data from the converted 
stream that is read; a signal generating circuit that 
receives the elementary stream from the decoder 
and instructions from a control unit and that gener- 
ates a service content signal; a control unit that con- 
trols the operation of the decoder and an operator 
control handling unit that accepts a control input 
from the operator; 

the basic program which is recorded being for 
causing a control unit to perform processing where- 
by an image signal for control purposes is generat- 
ed based on the interactive control data and is sup- 
plied to the signal generating circuit, and whereby 
the control program or condition data included in the 
interactive control data is interpreted and, based on 
control input from the operator, control is exercised 
at least such as to alter the interactive control data 
that is separated by the decoder, thereby making 
the control unit perform processing whereby an in- 
teractive service content signal is output from the 
signal generating circuit. 

50. The basic program recording medium of claim 49 in 
which recording environment information is record- 
ed on the recording medium and on which a basic 
program is recorded for causing the control unit to 
perform processing in which said basic program 
compares the recording environment information 
and reproduction information read from the record- 
ing medium, and interprets the control program or 
condition data included in interactive control data 
whereby the control content in respect of the decod- 
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er or signal generating circuit or both of these is al- 
tered in accordance with differences in said two en- 
vironments. 

51. A basic program recording medium wherein is re- 
corded a basic program for controlling a recording/ 
reproduction device comprising: a conversion cir- 
cuit that selects packets relating to a desired service 
from a supplied transport stream and outputs these 
as a converted stream including a program/script; 
a recording unit that records a converted stream 
from the conversion circuit on a recording medium; 
means for reading that reads a converted stream 
recorded on a recording medium; a decoder that 
separates and outputs an elementary stream and 
data including a program/script from the converted 
stream that is read; a signal generating circuit that 
receives the elementary stream from the decoder 
and instructions from a control unit and that gener- 
ates a service content signal; a control unit that con- 
trols the operation of the decoder; and a control 
handling unit that accepts a control input from the 
operator; 

the basic program which is recorded being for 
interpreting portions contained in the program/ 
script whose execution results are intended to be 
different depending on whether [the current mode] 
is reception mode or reproduction mode, so that the 
control content is made to be different depending 
on whether [the current mode] is reception mode or 
reproduction mode, respectively. 

52. A recording medium on which are recorded packet- 
multiplexed data of PAT and PMT and interactive 
control data and at least a selected elementary 
stream from packets relating to a desired service in 
a transport stream wherein said PMT is constituted 
by extracting from all the PMT information in the 
transport stream only information associated with 
said elementary stream relating to the desired serv- 
ice and said interactive control data constitutes a 
group of a plurality of interactive control data that 
are mutually associated, these groups being re- 
corded in repetitive fashion a plurality of times. 

53. The recording medium of claim 52 wherein, in ad- 
dition, environment information of recording time is 
recorded. 

54. A recording medium wherein is recorded a convert- 
ed stream including interactive control data for per- 
forming control as interpreted by a basic program 
or jointly with said basic program in respect of a re- 
cording/reproduction device comprising: a conver- 
sion circuit that selects packets relating to a desired 
service from a supplied transport stream and out- 
puts these as a converted stream including interac- 
tive control data; a recording unit that records a con- 



verted stream from the conversion circuit on a re- 
cording medium together with recording environ- 
ment information; a reading unit that reads a con- 
verted stream recorded on a recording medium; a 

s decoder that separates and outputs an elementary 
stream and control data from the converted stream 
that is read; a signal generating circuit that receives 
the elementary stream from the decoder and in- 
structions from a control unit and that generates a 

io service content signal; a control unit that controls 
the operation of the decoder; a recording unit that 
records said basic program whereby the operation 
of the control unit is determined; and an operator 
control handling unit that accepts a control input 

is from the operator; 

said interactive control data, interpreted by said 
basic program or jointly with said basic pro- 
gram, generating an image signal for control 
20 purposes and being supplied to the signal gen- 

erating unit 

whereby processing is made to be performed 
in which a service content signal having inter- 
active capability is output from the signal gen- 
25 e rating circuit under control such that at least 

the interactive control data that are separated 
by the decoder are altered in accordance with 
control input from the operator. 

30 55. The recording medium of claim 54 wherein said in- 
teractive control data, interpreted in said basic pro- 
gram or jointly with said basic program, furthermore 
compares the recording environment information 
read from the recording medium and reproduction 

35 environment, and performs processing such as to 
alter the control content in respect of the decoder 
or signal generating circuit, or both of these, based 
on the difference of said two environments. 

40 56. A recording medium wherein is recorded a convert- 
ed stream including a program/script for performing 
control as interpreted by a basic program or jointly 
with said basic program in respect of a recording/ 
reproduction device comprising: a conversion cir- 

45 cuit that selects packets relating toa desired service 
from a supplied transport stream and outputs these 
as a converted stream including a program/script; 
a recording unit that records a converted stream 
from the conversion circuit on a recording medium 

so together with recording environment information; a 
reading unit that reads a converted stream recorded 
on a recording medium; a decoder that separates 
and outputs an elementary stream and a program/ 
script from the converted stream that is read; a sig- 

ss nal generating circuit that receives the elementary 
stream from the decoder and instructions from a 
control unit and that generates a service content 
signal; a control unit that controls the operation of 
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the decoder; a recording unit that records said basic 
program whereby the operation of the control unit 
is determined; and an operator control handling unit 
that accepts a control input from the operator; and 
said program/script includes a portion constituted $ 
so as to perform different control in the cases of re- 
ception mode and reproduction mode. 

57. A method of reception, recording and reproduction 
wherein a packetized transport stream including in- 10 
teractive control data for realizing interactive capa- 
bility is received; 

a converted stream including interactive control 
data is generated by selecting packets relating is 
to a desired service from the received transport 
stream; 

the converted stream is recorded on a record- 
ing medium; 

the converted stream recorded on the record- 20 
ing medium is read; and 
a service content signal including images for 
control purposes is restored in reception mode 
by receiving the transport stream, and in repro- 
duction mode by receiving a converted stream 25 
that is read from the recording medium, and the 
content of the service content signal that is out- 
put is interactively altered in accordance with 
control input from an operator, based on inter- 
active control data in this stream. 30 

58. The reception, recording and reproduction method 
of claim 57 wherein the environment when record- 
ing is recorded on the recording medium together 
with the converted stream or as part of the convert- 35 
ed stream as recording environment information 
and, on reproduction, the reproduction environment 
when reproducing the converted stream that is read 

is compared with the recording environment infor- 
mation recorded on the recording medium and the 40 
content of reproduction control is altered in accord- 
ance with the difference of these two environments. 

59. A transmission device whereby a transport stream 

is multiplexed and transmitted that includes interac- *s 
tive control data for realizing content data and inter- 
active capability. 

said interactive control data constituting a 
group of a plurality of interactive control data so 
that are mutually associated, this group being 
transmitted in repetitive fashion a plurality of 
times, 

said interactive control data including an in- 
struction to alter the processing content at the ss 
receiving end on comparing the recording en- 
vironment when recording was performed with 
the reproduction environment when reproduc- 



tion is performed. 

60. A transmission method whereby a transport stream 
that includes interactive control data for realizing 
content data and interactive capability is multi- 
plexed and transmitted, 

said interactive control data constituting a 
group of a plurality of interactive control data 
that are mutually associated, this group being 
transmitted in repetitive fashion a plurality of 
times, 

said interactive control data including an in- 
struction to alter the processing content at the 
receiving end on comparing the recording en- 
vironment when recording was performed with 
the reproduction environment when reproduc- 
tion is performed. 

61. A carrier wave that carries a transport stream in- 
cluding interactive control data for realizing content 
and interactive capability, said interactive control 
data constituting a group of a plurality of interactive 
control data that are mutually associated, this group 
being transmitted in repetitive fashion a plurality of 
times, 

said interactive control data including an in- 
struction to alter the processing content at the re- 
ceiving end on comparing the recording environ- 
ment when recording was performed with the repro- 
duction environment when reproduction is per- 
formed. 

62. A carrier wave that carries a transport stream in- 
cluding content and control data, said control data 
constituting a group of a plurality of control data that 
are mutually associated, this group being transmit- 
ted in repetitive fashion a plurality of times, 

said control data including a portion that exe- 
cutes different control content in reception mode 
and in reproduction mode. 

63. A method of communication in which, at the trans- 
mission end, a transport stream including interac- 
tive control data for realizing interactive capability 
is transmitted; 

at the receiving end, packets relating to a de- 
sired service are selected from the transport 
stream that is received and used to generate a 
converted stream including interactive control 
data, which is recorded on a recording medium; 
the service content including images for control 
purposes is restored in receiving mode, in ac- 
cordance with the transport stream that has 
been received, or, in reproduction mode, in ac- 
cordance with the converted stream that has 
been read from the recording medium and the 
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content that is output is interactively altered in 
accordance with control input from the operator 
based on interactive control data in this stream; 
and 

instructions or data of different processing con- 
tent are included in receiving mode and repro- 
duction mode in the interactive control data that 
is transmitted at the transmission end. 

64. A transmission device that multiplexes and trans- 
mits a transport stream including interactive control 
data for realizing content data and interactive capa- 
bility, 

said interactive control data constituting a 
group of a plurality of interactive control data 
that are mutually associated, this group being 
transmitted in a repetitive fashion a plurality of 
times, 

said interactive control data including instruc- 
tions or data of different processing content in 
reception mode and reproduction mode at the 
receiving end. 

65. A reception, recording and reproduction device for 
digital broadcasts comprising: 

means for reception that receives a packetized 
transport stream including interactive control 
data for realizing an interactive capability; 
means for conversion that selects packets re- 
lating to a desired service from a received 
transport stream and generates a converted 
stream including interactive control data; 
means for recording that records a converted 
stream from the means for conversion on a re- 
cording medium; 

means for reading that reads a converted 
stream recorded on a recording medium; 
means for operator control handling that ac- 
cepts a control input from an operator; and 
means for restoration that, in reception mode, 
receives a transport stream from the means for 
reception and that, in reproduction mode, re- 
ceives a converted stream from the means for 
reading, and that restores a service content sig- 
nal including images for control purposes and 
that interactively alters the content of the serv- 
ice content signal that is output in accordance 
with control input from the operator based on 
interactive control data in this stream, 
in which said means for restoration alters the 
control content in accordance with the repro- 
duction environment on reproduction. 

66. A digital reception device for digital broadcasts that 
receives a transport stream and that outputs data 
for recording for recording a desired service having 



interactive capability, comprising: 

means for reception that receives a packetized 
transport stream including interactive control 

5 data for realizing interactive capability: 

means for conversion that selects packets re- 
lating to a desired service from the received 
transport stream and that generates a convert- 
ed stream including interactive control data; 

10 and 

a data output terminal for recording for supply- 
ing the converted stream to a recording device, 
in which said interactive control data includes 
instructions or data that perform different 

is processing to that on reception in the case of 

reproduction from the recording device. 

67. A digital recording device for digital broadcasts for 
receiving a transport stream and recording a de- 
20 sired service having interactive capability, compris- 
ing: 

means for conversion that selects packets re- 
lating to a desired service from the transport 

25 stream and that generates a converted stream 

including interactive control data; and 
means for recording that records the converted 
stream from the means for conversion on a re- 
cording medium, 

30 in which said interactive control data recorded 

on the recording medium includes instructions 
or data that perform different processing to that 
on reception in the case of reproduction. 

35 68. A reproduction device for reproducing a service 
having interactive capability by reading a converted 
stream recorded on a recording medium, compris- 
ing: 

40 means for reading that reads a converted 

stream recorded on the recording medium; 
means for operator control handling that re- 
ceives control input from an operator; and 
means for restoration that receives a converted 

45 stream from the means for reading and restores 

a service content signal including images for 
control purposes and that interactively alters 
the content of the service content signal that is 
output in accordance with control input from the 

so operator, based on interactive control data in 

this stream, 

in which the interactive control data that is re- 
corded on the recording medium includes a 
condition or instruction that is applied only on 
ss reproduction or a condition or instruction that is 

not applied only on reproduction. 

69. A reception device for digital broadcasts compris- 
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ing: 

means for reception that receives a packet ized 
transport stream containing interactive control 
data for realizing interactive capability; s 
a data input terminal for restoration for receiv- 
ing a converted stream; 
means for operator control handling that re- 
ceives control input from an operator; and 
means for restoration that receives a converted io 
stream from the transport stream from the 
means for reception or the data input terminal 
for restoration and that restores a service con- 
tent signal containing images for control pur- 
poses and that alters in interactive fashion the is 
content of the service content signal that is out- 
put, in accordance with control input from the 
operator, in accordance with interactive control 
data in this stream, 

in which the interactive control data in the con- 20 
verted stream includes a condition or instruc- 
tion that is applied only on reproduction or a 
condition or instruction that is not applied only 
on reproduction. 

25 

70. The device of claim 64 wherein, in said transport 
stream, a plurality of mutually associated interactive 
control data form a group and this group is repeti- 
tively transmitted a plurality of times and said inter- 
active control data comprise data for displaying so 
control buttons having a display condition of select- 
ed condition and unselected condition, and com- 
prise link information of image data or display data 
associated with the control buttons. 

35 

71 . The device of claim 65 wherein the means for con- 
version generates a converted stream by selecting, 
of packets relating to a desired service in the trans- 
port stream, packets of an elementary stream, PAT, 
PMT and interactive control data. 40 

72. The device of claim 65 wherein the means for res- 
toration changes the control content in accordance 
with the reproduction environment by evaluating the 
reproduction environment on reproduction in ac- 45 
cordance with a condition included in the interactive 
control data. 

73. The device of claim 72 wherein the means for res- 
toration changes the content of reproduction control so 
depending on whether or not the content that is out- 
put is interactively altered. 

74. The device of claim 72 further comprising means 

for communication for performing communication ss 
with the outside and wherein the means for resto- 
ration determines whether or not communication 
using this means for communication is performed 



in response to control input of an operator, in ac- 
cordance with the reproduction environment on re- 
production. 

75. The device of claim 74 further comprising a log re- 
cording unit that records log information of commu- 
nication made by the means for communication in 
response to control input by an operator wherein the 
log information recording unit records data identify- 
ing whether a communication is a communication 
made in reproduction mode or a communication 
made in reception mode. 

76. The device of claim 72 wherein said reproduction 
environment is the reproduction time. 

77. The device of claim 72 wherein said reproduction 
environment is the place of reproduction. 

78. The device of claim 72 wherein said reproduction 
environment is the device whereby reproduction is 
effected. 

79. A recording and reproduction device for digital 
broadcasts, comprising: 

a conversion circuit that selects packets relat- 
ing to a desired service from a transport stream 
including interactive control data for realizing 
an interactive capability and outputs these as a 
converted stream including interactive control 
data; 

means for recording that records a converted 
stream from the conversion circuit on a record- 
ing medium; 

means for reading that reads a converted 
stream recorded on a recording medium; 
a decoder that separates and outputs an ele- 
mentary stream and interactive control data 
from the converted stream that is read; 
a signal generating circuit that receives the el- 
ementary stream from the decoder and instruc- 
tions from a control unit and that generates a 
service content signal; 

a control unit that controls the operation of the 
decoder; 

a recording unit wherein is recorded a basic 
program that determines the operation of the 
control unit; and 

an operator control handling unit that accepts 
a control input from the operator, in which 
said basic program generates an image signal 
for control purposes based on the interactive 
control data and supplies this to the signal gen- 
erating circuit, and 

interprets the control program or condition data 
included in the interactive control data and, 
based on control input from the operator, exer- 
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cises control at least such as to alter the inter- 
active control data that is separated by the de- 
coder, and thereby makes the control unit per- 
form processing whereby an interactive service 
content signal is output from the signal gener- 
ating circuit, and 

an evaluation is made as to whether or not an 
instruction included in the interactive control 
data is to be applied on reproduction and this 
instruction is made the subject of execution on- 
ly when it is applied on reproduction. 

80. A basic program recording medium wherein is re- 
corded a basic program for controlling a recording/ 
reproduction device comprising: a conversion cir- 
cuit that selects packets relating to a desired service 
from a supplied transport stream and outputs these 
as a converted stream including interactive control 
data; a recording unit that records a converted 
stream from the conversion circuit on a recording 
medium; means for reading that reads a converted 
stream recorded on a recording medium; a decoder 
that separates and outputs an elementary stream 
and interactive control data from the converted 
stream that is read; a signal generating circuit that 
receives the elementary stream from the decoder 
and instructions from a control unit and that gener- 
ates a service content signal; a control unit that con- 
trols the operation of the decoder; and an operator 
control handling unit that accepts a control input 
from the operator; 

the basic program which is recorded being for 
causing a control unit to perform processing 
whereby an image signal for control purposes 
is generated based on the interactive control 
data and is supplied to the signal generating cir- 
cuit, and whereby the control program or con- 
dition data included in the interactive control 
data is interpreted and, based on control input 
from the operator, control is exercised at least 
such as to alter the interactive control data that 
is separated by the decoder, thereby making 
the control unit perform processing whereby an 
interactive service content signal is output from 
the signal generating circuit, and 
an evaluation is made as to whether or not an 
instruction contained in the interactive control 
data is to be applied on reproduction, and this 
instruction is made the subject of execution on- 
ly if it is to be applied on reproduction. 

81 . A recording medium on which are recorded at least 
packet-multiplexed interactive control data of an el- 
ementary stream, PAT and PMT selected from 
packets relating to a desired service in a transport 
stream wherein said PMT is constituted by extract- 
ing from all the PMT information in the transport 



stream only information associated with said ele- 
mentary stream relating to the desired service 
wherein in said interactive control data a plurality of 
mutually associated interactive control data form a 
group, this group being repetitively recorded a plu- 
rality of times, and said interactive control data in- 
cludes conditions or instructions applied only on re- 
production or conditions or instructions that are not 
applied only on reproduction. 

82. A recording medium wherein is recorded interactive 
control data for performing control as interpreted by 
a basic program or jointly with said basic program 
in respect of a recording/reproduction device com- 
prising: a conversion circuit that selects packets re- 
lating to a desired service from a supplied transport 
stream and outputs these as a converted stream in- 
cluding interactive control data; a recording unit that 
records a converted stream from the conversion cir- 
cuit on a recording medium together with recording 
environment information; a reading unit that reads 
a converted stream recorded on a recording medi- 
um; a decoder that separates and outputs an ele- 
mentary stream and interactive control data from 
the converted stream that is read; a signal generat- 
ing circuit that receives the elementary stream from 
the decoder and instructions from a control unit and 
that generates a service content signal; a control 
unit that controls the operation of the decoder; a re- 
cording unit that records said basic program where- 
by the operation of the control unit is determined; 
and an operator control handling unit that accepts 
a control input from the operator; 

said interactive control data, interpreted by said 
basic program or jointly with said basic pro- 
gram, generating an image signal for control 
purposes and being supplied to the signal gen- 
erating unit 

whereby processing is made to be performed 
in which a service content signal having inter- 
active capability is output from the signal gen- 
erating circuit under control such that at least 
the interactive control data that are separated 
by the decoder are altered in accordance with 
control input from the operator, and said inter- 
active control data includes conditions or in- 
structions applied only on reproduction or con- 
ditions or instructions that are not applied only 
on reproduction. 

83. A carrier wave that carries a transport stream in- 
cluding interactive control data for realizing content 
and interactive capability, said interactive control 
data constituting a group of a plurality of interactive 
control data that are mutually associated, this group 
being transmitted in repetitive fashion a plurality of 
times, and said interactive control data includes in 
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said navigation program conditions or instructions 
applied only on reproduction or conditions or in- 
structions that are not applied only on reproduction. 
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FIG. 54 



NAVIGATION DATA NVT1 (HTML VERSION) 
HTML FILE _______ 



<kfi> 

<head> 

unci Ion thooplng_03aka0 {//SCRIPT FOR ORDERING FROM OSAKA CENTER 
if (MODE = REPRODUCTION) { 
Tr = s«t_recor<LtiieO: 
Tc = get_currBnt_tl»8 0 ; 
If (Tc - Tr < 10800) { 

$en<Lmlng(-06-6368-XXXX, "PRODUCT CODE":A-395); 

) else If (MODE « RECEPTION II MODE — RECORDING) { 
*and_itrlng C*06-6368-X)OOC, "PRODUCT CODE":A-395): 



} 



function ihopplng^tokyol) (//SCRIPT FOR ORDERING FROM TOKYO CENTER 
If (MODE -« REPRODUCTION) ( 
Tr = get.recorcLtiae 0 : 
Tc - get_curr«nt_tl««0 : 
If (Tc - Tr < 10800) { 

send.st ring (-03-1 234-XXXX, "PRODUCT CODE":A*395); 

) else If (MODE == RECEPTION [| MODE = RECORDING) { 
sencLstrlng ("03-1 234-XXXX, "PRODUCT COOE M :A-395); 



function goto_c|othln*_JtQra<) (//SCRIPT FOR TRANSFERRING TO CLOTHING SHOP 
goto contents Cvldao:0x0097: ludl o: OxOOflfl: navdata:0x00$3") : 

\ 

</scrlpt> 
</head> 
<body> 

<obJect Id="ld0" iype=*BUTT0h" oncl ick=~ jnopplng-OsaUO :* 

styf e""Uf t :600; top:200; noraal.bl Uap.f lU:bltaapO; 

f0CUJed_blt«ap.f M«:bf taapi;" /> //BUTTON FOR ORDERING FROM OSAKA CENTER 
<obJect Id=*ld1" typo-"BUTr(W" oncl lck='shopplng_tokyo 0 I" 

< ty I e-* I ef t :500 ; top: 400; norsat.bl taap.f I f e :bl tnap2: 

focused.bltaaoj 1 1 a : b I ta«j>3 : " /> // SUTTON FOR OROERING FROM TOKYO CENTER 
<obj«ot Id="ld2" typfl="BUTT0N" oncl lck-"«oto_clothlnx_«tofa 0 :* 
ityl8="Uf t:500: top:600: noraal.bf tsapjlli.'bl tsap4: 

focUJed bltnap.f llarblliapS;" /> // BUTTON FOR MOVING TO CLOTHING SHOP 

</body> 
</ht»l> 



>210 



>220 



> 



230 



>200 



BITMAP FILE 



bl txap 
0 




bftiaf 
2 




bl Uap 
4 




ORDER FROM 
OSAKA CENTER 


ORDER FROM 
TOKYO CENTER 


1 GO TO 

| CLOTHING SHOP 








bl taap 
1 




bltaac 
3 




bl taac 
5 




/ ORDER FROM / 
/OSAKA CENTER^ 


/ OROER FROM / 
/TOKYO CENTER/ 


✓ GO TO ✓ 
^CLOTHING SHOP< 









93 



EP 1 014 732 A2 



FIG. 55 

NAVIGATION DATA NVT2 (HTML VERSION) 
HTML FILE 



<ht«l> 

<head> 

< fSnctlon «hooDlng_OJaka(> (//SCRIPT FOR ORDERING FROM OSAKA CENTER 
rf (MODE « REPRODUCTION) ( 
Tr = gdt_f«cord_tliaOC 
Tc gat_current tlweO : 
If (Tc - Tr < 10l00> { 

send.strlng{-06-6368-XXXX, "PRODUCT COOE":A-395); 

} elS6 If (MODE «- RECEPTION!! MODE — RECORDING) { 
tend.strlnff ("06-636B0OOCX, -PRODUCT CODE~:A-395); 

function ahopplng_tokyo(> {//SCRIPT FOR OROERING FROM TOKYO CENTER 
If (MOOE «= REPRODUCTION) { 
Tr = gflt„recor<LUiia 0 : 
Tc * get ourr«nt_tl*e() : 
If (Tc - Tr < 10800) { 

send.st ring {-03-1 234-XXXX, "PROOUCT COD£":A-395); 

I e^lse If (MODE = 3 RECEPTION If MODE c = RECORDING) { 
send.strlng ("03-1 2340000< r "PRODUCT CODE":A-395); 

} 

function «oto_clothlng.Jtor«() {//SCRIPT FOR TRANSFERRING TO CLOTHING SHOP 
goto_cont«ntsrvl<ieo:0x0097: aud1o:0x0098*. navdata:0x0092 ): 

</scrlpt> 
</head> 
<body> 

<oblect Id-"ld0 w type s "6UTI0H" one I Ick=~3hopplng__osaka0 :* 

ttylt=*laft:$00: top: 200: noraalJH taap.f 1 1 *:bitiap0: 

focused_blt»ap_f MoIbltMPl:" /> // BUTTON FOR ORDERING FROM OSAKA CENTER 

<ob|act Id-"ld1" typ«-"8UTTQH* oncl Ick="shopoln«_tokyo0 

styli*"lef t :500: top: HO o: norial_bltiap_f Ile:bltaap2; 

focusad.bltaap.f !U:blt«Ap3:" /> // SUTTON FOR ORDERING FROM TOKYO CENTER 
<ob|act Id="ld2~ typ«**8UTT0K w oncl lck=*goto_clothlng.ttor* 0 :" 
ityle="laft:500: top:600: noraal_b( tiap.f 1 1 a:blt«ap4: 

focused bltaap f 1 I a'bl taapSZ** /> // BUTTON FOR MOVING TO CLOTHING SHOP 

</body> 

</htal> _ 
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(54) Recording/reproduction device and method for digital broadcasting 



(57) A recording/reproduction device is provided 
wherein service content having interactivity can be re- 
stored even when recorded. In recording mode, a trans- 
port stream from a receiving device 34 is received and 
a conversion device 36 converts this to a packet-multi- 
plexed stream in a condition suitable for recording, 
which is then output as a converted stream. The con- 
version device 36 selects packets relating to a desired 
service from the transport stream and, of these packets, 
selects only packets needed for reproduction and uses 
these to generate a converted stream. A recording de- 
vice 38 records this converted stream on a recording 



medium 44. in reproduction mode, the converted stream 
from recording medium 44 is read by means of a reading 
device 42 and supplied to a restoration device 40. Res- 
toration device 40, in accordance with the content of this 
converted stream, restores and outputs a service con- 
tent signal (for example a composite signal such as NT- 
SC). A video/image output device 46 receives this serv- 
ice content signal and outputs video/images. These are 
recorded, still in packeti2ed condition. Consequently, 
since recording can be achieved including the control 
data, recording/reproduction can be formed without im- 
pairing the functionality of the satellite broadcast provid- 
ed by the control data. 
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